(12) im7£RNATI(>{4Al. APFUCATION If UBUSHED UNDER THE PATENT COOPERATION TREATV (PCT) 



(19) Woiid iDtellectual Property Organization 
Internatioiial Binreau 

(43) International Publication Date 




FCT 



IliilliliilillliliiiillB^^ 

(10) International Publication Number 

WO 03/040404 Al 



(51) International PateiSt Classification^: C12Q1/C^ 

(21) International Application Number: PCT/US02/360S4 

(22) International Filing Date: 

8 November 2002 (08.1 1 .2002) 



English 
English 



(25) Filing Language: ' ^ 

(26) Publication Language: 

(30)~ Priority Data: 

60/348,213 9 >^6vembCTi()01 (6911^001) US 

60/340,881 7 December 2001 (07.12-2001) US 

60>369,633 3 April 2002 (03.04.2002) US 

60/376,997 30 April 2002 (30.04^2002) , US. 

(71) Applicant: SOURCE PRECISION MEBICINE^ INC 
lUS/US]; 2425 North 55th Street, Suite 111, Boulder, CO 

sosaixjJisx ■ 

(72) Inventors: BEVlLACQUA^ Michael; 5383 \Vb^tridge 
Mve, Boulder, CO 80301 (US). CHERQNIS, John, C.; 
24011 Pleasant Road, fionifer, CO 80433 (US). TRYbN, 
Victor; 6770 SW 14th Street, LoVeiand, CO 80537 (US). 



(SI) Designated States (national)i AE, AG, AL» AM, AT, AU, 

AZ, BA, BB, BG, BR, BY. BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE. DK, DM , DZ, EC, EE, ES, H. GB, GD» GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
■ XK, LR, LS. LT, LU, LV, MA, MD, MG, MK, MN, MW, 
iix, MZ, NO. NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE. 
SG, SI, SK, SL, TJ. TM, TN, TR, TT, TZ, UA, UG, UZ, 
^ yC,VN,Yy,ZA,ZM,2W. 

(84) Designated States (>rg/p/2a(>: ARIPO patent (GH, GM, 
KE, LS, MW. KG. SD, SL. SZ, TZ, UG, ZM, ZW), 
Emasian patent (AM.^i^ 

European patent (AT, BE, BG, CH, CY, GZ. DB, DK, BE, 
ESV FI, FR, GB, GR, IE. IT, LU, MC, NL. FT, SE, SK. 
TR), OAPI patent (BF, B J, CF. CG, a, CM, GA. GN, GQ, 
GW. MU MR. NE, SN, TD, TG). 

Published: 

— . wMh iiUernaiional search report 

— before ihk expiration of the time limit for amending the 
claims, and to be republished in the event cf recept of 
amendments 

For two^letter codes and other abbreviations, refer to the "Guid- 
ance Rotes bnk^odes andAbbteinhtions''tyjpeanng at the begins . 
; nir^ of each regular issue of the POP Gazette. 



(74) Agents: SUNSTEIN, Bruce, D. et al.; Brombeig & Sun- 
stein LLP, 125 Summer Street. Boston^ MA 02110-1618 
(US). ;..'.,.^:;.r.-.:- _ V-- - : . ■..■^ V :/.. 



^ (54) Title: IDENTIFICATION. MONrrbRING AND lMAlT&Nt QF^D^ OF BIOLOG- 

ICAL CONOpmO^^^ 

^^ ^^57) Acb^niict: A method f^iddes an index that is indicative of as to a biological coiidition, based on a sample- 

firom the subject. An embodiment of this method inclucies: deriving fironi the sample a profile data set, the [mfiie data set including. 

^-^ a plurality of members, each member being a quantitative measure of the amountof a distinct RNA or. |»x>t»n constituent in a paiiel 
of constituents selected so that measurement of the constituents enables evaluation of the biologic^ condition; and in deriving t|ie 
profile data set, achieving such measure for each constituent under measurement conditions that are substantially repeatable; and; 
applying values from the profQe data set to an index function that provides a mapping from an instance of a profile data set into a 

1^ single-valued measure of biologica] condition, so as to produce an index pertinent to the biological condition of the subject. 



BEST AVAILABLE COPY 



wo 03/040404 



1 



PCTAJS02y360»l 



Identifiesiiioii^ Mom^ ahd Ti^tmeiit of Disease 
And Characteiizatioja of 3^^^ Goiidilioii 



5 V - ; : Technical Held and Backgroimd Art 

TIjc present invention relates to use of gene expression data, and in particular to 

use of gene expression data m 

charaeierizatipn of biological condition of a subject. 

^ The prior art lij^utiU expies^sion data to detennine ^ 

ib absfehoc of particulabr niarkers as diagnostic of a particWar and in some 

circumstances have described the cumulative Mdition of scores for ov^ expression of 

particular disease tnairkers to achieve increased accuracy or sensitivity of diagnosis; 

Information on a&y condition of a particular patient and a patient's response to types and 

dosages of therapeutic or nutritional agents has b^ome an inqportant issue in clinic^ 
15 mQcUcinectoday not onjiy from the a^tecf pf effidlency of li^edical practice for the lieald^ 

caire industry bui^f^^^^ 

5%iiihtrtar Y ot^ thfe InvenHo^^ ' ■/ 
In a first embodiment, there is provided a method, for evaluating abiologicri . 
condition of a subject, based on a sample from the isubject. The method includes: h . 
20 deriving from the sample a profile data set, tiie profile data set including a "'IC- 

plurality of members, each meinber being a quantitative measure of the amount of ja 
distinct RNA or protein coiistituent in a panel of constituents selected so that 
measurement of the constituents enables evaluation of the biological conation; and 

in deriving the profile data set, aiduevingsuch measure for eadi constitft^fcunder 

There is a related embddiinM^f^ 
of a subject, as to a biological conditioii, based on a sample firom the subject. 1^ . 
embodiment includes: . ' 
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denying £roin the sample a profile sfet, the prdfile dat^ including a 
plurality of meinbecs, each noember b6ing a quanti^^ ttie am6uht of a 

distinct RNA or firotein. constituent in a ii^el of constituents selected so that 
mesMSuretneht of the cbns6ibienfs 6ii£d>ie^ evaltiat^^ of tiie bioldgicai condittbh; and 
5 in deriving the profile data set, achieving such measure for eacll constitueiit under 

measureinent conditions that are ^bsta^ 

appljdhg v2Qii€« frorii tfee profile data set to an index ftinctioii that provides a 
mapping froiii M instance of a profile data s6t mtb a s^ 

condition, so as to produce an index pertinent to the biolbgibai c^ of the subject. 

l6 In1fqf& biereissdsoincluded/in^d^ 

profile data set, achievinjg: such ineastire for each con^titueht under measurement 
conmifioiis>^herem and bfBbieiicies bf anijiiifib^liori for sfil cbnstltuents are 

substkntiany simflar/Sii^ emlnidiments mclude addition, 

in derivihg tibie prbfilelSciaf k set, achfeViiig sudh tn^ufe for esich constituent under 

15 noieasurement cbnd^^^ and eflScfienbies bf an^lificktibn for ^ 

cbnstitiients ai'e siibstaii^ 
]fa einbbdimentis ie^ 

deludes providi^^^^^^ functibn, deternained 

^^ai respect to a re^ 

20 the n^prmative value. Ci^tiibnMy pfbvl^g thbkb v^ue includes constructing the 

index fiincti^ so that thie iiorridiatiye valiie^^^^^ opticmailly, the 

; t^^^ popula^on h^ onebf age gt^oiq)^ gender, 

pera&h^^ and optioiiaHy, 

/ ■;^":p-'/^': ■- ' ^'^1^^ '^''^^ ^^^^^^^ ' . 

: of 
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In another einbodim«it, the biological condition being evaluated is with respect to 
a localized tissue of the subject and the sarnple is derived from tissue or fluid of a type 
distinct from that of the localized tissue* 

in related embodiments, the biological conditioii may be any of the conditions identified . 

5 in Tables 1 throng^ 12 herein, in which case there are measurements conducted 

corresponding to constituents of th^ coiresporiding Gene Expression Panel. Ihe panel in 
each case inclndes at least two, and optioQ^y at least th]^ fr)i^^ five, sax, seven, eight, 
nine or ten, of the constituents of the d^rresponding Gene Rxpression Panel. 

In another embodiment, there is provided a method Qf pxm^ that is^ 

10 indicative of the infiammatory st|te pf a subj lect based on a saniple from tfie subject that 
include: deriving from the sa^ 
including a pim^ty of members, each mena^ 

amount of a distinct RNA or protein constitoent in a pianel of cohstituents, the panel 

includmg at least two of the constituents of the Trifl ammatibn Gene Expression Panel of 
15 Table 1; (although in other embodiments, at least^uree, four, five, six or ten constituent 

of the panel of Table 1 may be usedt in a panel) wherein, in deriving Ae first profile data 

set, such measnre is perfomied foi: each constituent both imder conditions wherein 

specificity and efiSciencies of anjplification for all comtituents are substantially similar 

andmider substantiaUy ref^ 
20 data set to an index function that provides jEt mapping from an i^Sji^ce of a profit ^^^^ 

set into a single-value^ measure of biologieal cpnditiGn (in an emboSmra^ this may be 
; ' ^infisonrnatory condition), so as to pipduce an index pe^^ 

cpndition of the sampie or the suig ect jh.^^ may be any condition that 

is assesssdile using ian appropriate G^ 
25 of inflammation using the Inflainu^aation Gene,]^ an example. 

In additipnal en* 

bas«i on an imtance of a relevant baseline profile dito scta^ 
:; V from a coriresppndingb^^^^ 
g ■ \ V H :^ of subjects or saniples witii a siniilar or different^^ W^ i\.dditionally, the 

30 . indexipction may constnicted-to deyiate frpm a nornaative yalue ge^nerafly JJ^ 
> : in an iiKstancei of an increase in e^pr^ion of a cpnslitoQjit >vl^s>se increase is asso^ 

^sdth an increase of inflamnmtion and a^o^^ i^^^^ 

constituent whose dcCTease is associated ^th an increase Of inflammation. The index 
function altCTnafively be constructed to wei^ the expression value of a constituent in the 
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panel generally in accordance with the eai 

to be correlated with extent of inflammation- The index function may be allekaatively 
cdittstructed to take into idcount clinical insist into ihflarrimation biology or to take into 
account experimental^ : 
^ ^ 5 cbirqpiater an%sil <5f prdfBe data sets in. a datai biise associating jprofile daoa sets with. 
^\ ' clinical and dexnogmphic date* Ih this cidnnectibh, fiie coiistniction of ffife ifl function 
nmy be achiev^ nsing ^tattisticd "methofl^v^^ a model 

of constituent expression values that is an optimized predictor of ext^idt of inflaixmiation. 
In another embodtment; ^ 

The methods d^caibfed al^oVe ^ky futther^^^ step Wherein (i) the mapping 

by the index fiincfibn is on kiot instl^ce of at le^ demographic data and 

^ cHiiicial diE^ 

set bf vatoes asSocia^\^i^ clinical data* 

15 itoto^ 

profile data set is perf<)mied kt^^tlTC first 
profile'data sbt is pdfldnaiea at a ^^ecbhd Idektioiii ^ind^ data aissociated with perfofuung the 
V p<^bn of dedvifig^lh^i^ 

v:<^m:^ ^ feakxh teto fOnctibri #a the 

J V ^1 > tiiU :^ iS^ei^hl^^i^^ 0e nSSniber or its 

; is a linear 

In an additional embodim^, a method is; provided 

• ^^i ^k^^ inflpomatito, the 

; =^ I - ( : ^ i^fetiii^ indttdes: deiriv^ the Gene t 

X ^^^^^^ 
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. Gene Expression Profile to determine a Gene Expression Profile Inflammatory Lidex for 
thesamgple. 

Ill an addition^ embodiment, a method is provided of naonitoring the biological 
condition of a subject, that includes deriving a Gene Expression ProiBle for each of a 
5 series of samples over tune from the subject, the Gene aqaressjon Profile being based on 
a Signature Panel for Tn flamnia t ion; and for each of flie series of samples, using the 
Gonespond^ig GeneExpr^ 
TnflajnTnatory ladex> 

£a an additional embodiment, th^^ 1^ 
10 one of (i) an effective dose of an.agent to be adpcumste^ to a subject and (ii) a sdiedule 
. for adiniiiistration of an agent to a subjects the inelbod mdluding: dbriving a Gene 

^ feag^i on a Signature Pane^ using the (fene Expression Pro to 

Vdeterniine a Gene Expres^on Profile TpflaTTim for the sample; and 

15 using the Gene Expression Profile Tnfl ammatory JndQX as an indicator in establishing at 
least pne , of the effectiw dose and thie sch 

In an additi<>nal embodiment, a inethpd of guiding a decision to continue or 
;; modify thCTapy for^^^a^^^ condj^pn of a subject, is,|^^^ deriving 

^€k^eEsp]^ip^ 

20 being based on a Signature Panel for Inflammation; and using the Gene Expression 
grofile to determine a Gene Expi^ for the sainple: 

: : ; ^•^?J3^94 9f pre^ of a ^^bj^ as a result of 

Rrpfile 

5::^^ alteoK^Qf jft^ Expression 

45 a Siipatux^ a second CJenei 

.;^??^^^sion I^pffle agent, the 

, : ; ; spep?^^^^ ^Brojffle Sigaatnre Panel; and using the 

^ ; ' ; ry%st g^;^^ Gene 
S'^^^^IP^*^ Indi^^iA^se^^ Profile 

30 Ttiflamt n atory Index. Accordingly, the agent iR^y b^^^ compound iaiay 

rr-i^V/ V ^ fii ja^^^onal^E^^ a.pi[Gq[]f<^^ 
■ ^: . . m^p4 ine^d^g: depymg 9. fix^t^^C^ne ]^^ri^^ isatnple reflecting 
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is derived, or (iif ) a subject firom which the s&iprle is derived; using the Gene Expression 
Profile to detfefiiA^ " 

5 In accordance with another embodinientth^e i^^^^ 

^ an index that is i^cative of the triologid^ sitatS^^ siii^e^^ on a san^e ftom the 
subject. The method of this embodiment includes: 

derMng from the sattqde^^ 
a pluraUty of members, each member being a quantitative ii^^ 
lb dis&ict hicluding at least 

7 tvvdof &cbn^taen^ 

botidltibiii^^^^ 

is'- the subjtefc '- • ' ^-^ '. " 7- " ■'" 

profile data set fbf the pacMi fijawsh in^ba^ hasielih^€ata set is sl lionnative * 
measure, dfeternflhed ^tii ie^^ of the amount of 

20 £h0^biaseline Biita set^^^ tKrth und^ • 

• ^ ' and edEficiibfei ate 

substantially simOar and under substantially repeatabte V 

■ - bkdogic^t^&^itit^ • 

^ -^^J^^^^^is^^:^- ^^^^^ 

; V ; : : 

^ : : i w ; meastiier ' • 
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constituents in the panel, and tbe calibrated profile data set provides a measure of the 
biological condition of the sjubject. 

In a sinnlar t^qpe of embodiment,^ t^^ 
biological condition of a subjc^ based on a sample ^om the subje^^ and ttie method of 

. 5 thisrepbpdiin^ . \ f 

^q^lying the fust f anq)lQ or a 

. obtaining firom tihe indiqat^^ 
. ^ / ^ RKfAs Gr.proteiM , a. .:p ' . 

10; . . deriving fidnoL ^e second sample ^ first jproi^^ (ia^ the first profile data set 
, includmg a pluraMty of mem^ 
amp^^^t of a distinct 

^ ^^^^ : 1^^ 

: : produekig a caKbrated profile^^^^ 

15 calibrated profile data set is a function of a corresponding m^ber of the first profile data 
- i* : set aivi a. corresponding member of a ba^^ 

^ each ineinber jof the baseli^ set i^ a nqrmafive measure, detennmed with respect to a 
relevsmtpjt^tflatipn 

< ;0^brati^ prpfile d^ of thebiolpgif:^ condition of the subject 

20; j^tothi^^ anofller and 3imQar, :^pe pf eiphodi^ for 

inckldeS^- : ^^;^^v.^::.■•^^.^ : : •■ 

25 deriving from the sample afirst profile data se|^ the to s^t includmg 

^^^^^^^^ 

V ^ 4feiBh^A:^^c^^ fii;stprofile data 

■ n '■ ^^t^kb^^^^m^ ivhesein each 

i^itte^Balfe o^^ respect to a 

: * i^^^^vv. >^Tk^i^^\ ?ele?V?&fl^^ in ^ panel, th^ :. 

^. V , r bc2dflM(3ted pi^oSl^iila^ Sj^^^^^ i^Pf^**!^ ^ affected by 
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tiie agfent. 

3te further embbdnnents baisied on tfiese I^ast three embodiments, the relevant 
population may be a population of healfliy subjects. Alternatively, or t& addition, the 
• ■ ^j^e^tj^^ ishas iiicomiiio^^ 

5 • • ethliidty; geografAiid 1<k:aUon, diet, ffiedid^ cfisbfd^r, elinicai iridiciators^^D^ 
physic^ Sbiivi^^^^ and en\iroiSB^^ 

^ • ' Altemativciy 6r ih ad^M^ paaieli^nclnd^s;^ leas 

> ttift TtifraTmnatioi^ Geiie Expression Panel of Table 1.; (Oflier^noboffiio^^ 

thrfee, four, five; six; or ten of such constituents^ Also alternatively or in addition, in 
10 deriving th6 jabrst prdfile data set, stuqkm^easur© is performed for each constitueiit both 

under conditions wherein specificity and ejBBciencies pf amplification for all constituents 
are substantially similar and under substantially repeatable conditions. Also alternatively, 
when such measuie&ip^rfbni^ both under conditions wherein 

specifidty and e^ 

15 andunder^bsta^^ ^ 

calibrated profile data set, but may instead work directly with the fir?t d^ set. 

* In mp&CT embodim^ there is provided a metitiod, for evaluating die effect on a 

biplogical conation by ;a f|Kt ag<Bi?^t in rcdation to the effectfey A Th^ 

method of this embodiment kicludes: 
20 ■:. . Pbtamm^ tb^ which die first and 

second agents have been resp^ rp^pectivedy, 

deriving from the first sainjjle a fet jHpfi^^ frpm ?econd sample a 

> ■ vv v^s^nd p^^ 

25 member beiiig a quantitative measure of the amount of ^a^ dfistmc^^^^ or protein 
. jcp^ ^^^^^9^^ ^ con^^tiients 

enables measiiremcmt of the biological CO - ■ ■ 

> > V , • j^rfidupi^ a secopd profile data 

set, wherein (i) each member of 

npriM^ deternpiine4 witti reject to a refeyan^t of subjects, of the 

amo^t of one of the coftstitue 

calibrated profile data set is a function p^ a corresponding niembe^ of (he second profile 
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data set and a corresponding member of the baseline profile data set, the calibrated profile 
data sets providing a measure of the effect by the first agent on the biological condition in 
relation to the effect by the second agent. * 

In tihis emi^^ in deriving titie firet and secprvd profile data sets, such 

5 measure is performed for each constituent boifli tmder conditions wherein 

specificity and efficiencies of ^plification f or all constituent are ^bstantially 
: sroiilar and tiridea^ f^stan^ a further related 

- embodiment, tl^^^ 

In another related embodiment^ the first agait is a drug and titie second agent is a 
10 • complex niixhxre. In yet anotha rdfeted embodiixient> the first agent is a drug 
and the s^dand agent is aiiutriceuticial;; 

Brifef Pescrintloii of the Drawings r 

ilie fbr^gioi^ 

reference to the following det^bd description, tadcen With referenda to the accoirq>anying 
15 dhtWings, !n\^ 

Fig. i A shows the rejsults of assaying ^4 gekiiei^ £r6in die Source Xaflanaanation 
Geiie Paai6l (shown in Ta^^ 
ID a^gle male subject. 

IBilhistrates use lA,in 
20 ^d«^^ 

Hg. 2 is a gt^^cai illu 
dSfeent^ Mj^S^^ 

Kg* 3 shows the effects of in a 

sin^e iJtc^br sas cli2dr^^ ^ ^ ? 

^ Hg. 4 iiibWs ibt calculated acute iniS^iiunadc^ <ii^kye^ gr^^cally for 

five different conditions: = ^ 

I^g. ^ :l&o^ 

i^sL ^ andi^ doni^^ 
3d| CwiMre^^^ 
: ^ : Fig|: ^ ix»ii^^ 
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Hg. 9 cdmpares two noiinal populations, one Ibiigitadinal and the otber oross 
sectional. 

Fig, 10 shows the shows gene expression valties for various individuals of a 

' n 

Hg^ i IvshbWs the e^ipici^ (c^fhe!&£iflammat^ 
Gene Expression Panel of Table 1), of a single subjiect, assayed monthly 6ver a penod of 

genes (of the Innammation Gene Expression Panel of Table 1), of distinct single subjects 
10 (selected in 6ii the basis of feeling well £uid hot taking toigs^^ assayed, in the 

case of Fig. 1 2 weekly over a period of four wibefcs; and in the case of Fig. 13 monddy 
^over a period of Isix m ^ ^ ''-r ■■\r\ \ - /'-.^ 

Fig. 14 shows the effect'dvCT tinie, tMti IbSlsobim gene expreission in a single 
hutnah Subject., of the adriihiis^ assayed using 

15 / tf^ 

. iRg.fl5, in a inaJltie^^aulalb^^ t^p^Hg^ 14,'&b6Ws the effedt^O^ via vrfiole 
bidod samplei^^obtaihed from a hmnM stibjedt^radmini^teie^ a singlib dose of prednisone, 
on expression of 5 genes (Of th6 Mflao^^ of Table 1). 

Kg. also sJi^o^^g^ ifeire^^ ipia ItiflatilTnatS^ expression in a 

20 single hdiiiaiisufc^ 
V T iidiibidng bbiiipoiihd; biit h^re tfi^ ibki^i^sion is^^^^^ in doimparison to the co^ate locus 
average jHt^oiisly dete^^ 

"'i liig, i:7Afur^^ tlk^cbiii^t^cy in^^ 

25:;:v^;^%>opiiMt^^ ■ r^^"']-}-' ' ^ ■■L; --^ 

: SH^K ;i3g^ ITB 'i^h bipnde>L values ^ert^tained from an 

1^6^ S^^lv^ the inflarnmatioo 

median for a normal population has been set toi^eirotind b^itfrisoiqaad^ 

^^f^JI^^ 6-sribject : 

' pqpulations of rheumatoid arthritis patients, c : t^i: ; ; c : r :v * 
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Fig. 19 thxis iliustrales use of fhe iiiflaimTnation iude x for assessment of a siiigle 
subject suffering from ibeumatoid arOiritis, who has not lesponded well to traditional 
ther^y with methotrexate. 

Fig. 20 similarly illustrates use of the inflammation incJex for assessment of three 
5 subjects suffering firpm rheumatoid arthritis, who have not responded well to traditional 
therapy with methotrexate. 

Each of Figs. 21-23 shows the inflammation index for an international gnmp of 
. . siibjjBCts, suffering from rhetmiatoid isarti^ treatment 
. , regimeiis.' 

10 Fig. 24 illustrates use of the inflamTnation index for jtssessiot^ of a single subject 

suffering from inil^inm 

Fig, 25 shows Gene Expression Profiles with ireqic^jt tp 24 loci (of the 
Tnftainniadon Gene Expression P^e^^ 1> for whole blood treated with Ibupiofen 

in vitro in relation to other nonr^steroidal Mitt-iriflamTn^tory dr<lgs fflfS AIPs) 
15 Fig. 26 illustrates how the effects of two competing anti-^inflammatory compounds 

can be compared objectively, quantitatively, precisely, and reprodpcibly. 

pigs;27 throu]^ 41 iUuslra^ 
identificatipn and monitoring of 

Fig,:^usei5ap^ 
20 discrinpi^ 

:Fi&2S:^hpw^ exp^esdPn for a 1^ IFt^Gy to^ 

|rom thr»;di^ S^.pyogfmcs^Bvs^ 

Figs. 29 and 30 show &e response ql^^t^vro hbt^ of the^ J[bQ9^^ 48A and 
jrp^^tiyely Cdis^ CQS^ectio]i:\ij^ iS and 7 respectively) in 

25 whole blood to administration of a Gram-positive and a Grain-ne^^ 
^^,;^Kgs.fi:a^ 
ttiem, with the exception that the monit(xing here p(^ 

30 pg. 34 is sin^^ 

i:S^<K3lifi^^ Gcdifilteate to polymyxin B. 

; . Fig^35 il^iEsta^^ respoi^^ 6, and 

24 hours after administtatiQn. :• ;^ iui : t > 7? U^f : * 
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Hg^ 36 tittx>u^ 4lcbmp^mttie gene? e3qf>reSSibii mdtided by E: coli and S. aureus 

lifider various concbritratiot^ - * " 

• • ' ■ - ■'• •■ ■■■■ -"^ . .- ■ ^ . . ^ 

Defmitions - 

5 ^^^^^^^ 

" btiierwiserbqui^ 

'^Algorithm** is a set of rules for describing a biological condition. Thi& rule set 
may be defined exclusively algebraically but may dlso include altertijative or multiple 
^^deciision points 
10 -clinical iiiidicators. 

' I^^^dgenf is 2i^c<nnj^ositi€^ (>r a *^stirHulus^^^ ttidse teiiiis^are defmed herein, 
orac6mi^^ ; 

''Amplification'' in the context of a quantitative RT-PCR assay is iitonctioh of the 
nuinlxtr of ]bNA r^Hcatibiis that aure ttafeiis^a to pfbS^^ quantitative determination of its 
15 c6nceiiyitibn/"A^^ tod spfedficity of a 

quantitative assay technique: Accbr^gly, amplfficatib a iiieasilrbment of 

concentrations of ctynstitaents that evlsduate^ uitidfer concjitioxis whefein the efficiency of 

Gene Expression Panel resulting from evaluation of a biologicM sample (df population of 

V ■ " ' jjiirpbs^ &^njter^x€^^ of a 

: unt^ of a dSfe^i i&lt^ajSr^^ ydi^Gm, the desired 

biolo^cal condition may be health of a sub]^^^ 
• ■ with a population ; 

. 30 niass, ai^a environmental exposure: r>v 

? : :^K<-^m-^^^W--^'''^^ %dl6git(ilcial^^ in a pertmenit • 

' • '^^^^ ^ 
capable of being monitored for change in condition, such as health, disease including 
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i cancel^ tKoiina; aging; infcctipix; tissue degeneration; developmental st;eps; physical 
fitness; obesity, and mood- As can be seen, a condition in this context may be chronic or 
acute or simply transient. Moreover, a targeted biological condition may be manifest 
throughout the organism o^^pnlatidp of pdls or may be restricted to a specific organ 
5 (such as skin, heart, eye or blood), but in eittxer case, the condition may be monitored 
directly by ja sample of the affected population of cells or indirectly by a sample dedved 
elsewhere from the subject The tesrm^bioJogical condition^ includes a ^physiological 
^.^ . ,: condinorf\ 

'tBod\*/7ui4f* of a subject indudes bloody . 
10 secretion^, prostatic fluid, semen, haemolymph or any other body fluid known in the art 
for a subject. 

Calibrated profile, datfi set* is a functioti of a memb^ of a first profile data set 
and a corresponding member of a baseline profile data set for a giyra constituent in a 

panel. • 's'c-yu^'. 

15 A **^cUnicql indicator'^ is any physiological datum used alone or in conjunction 

witii other data in evaluating the j>/iy5/p/D^icai; condition of a collection of cells or of an 
organism^ This t^rm includes j)r6-<:lm 
A^^composftion**^m^ 

phannaceutical^ a homeopathic ^om^ a naturopathic 

20 formulation, a combination of compoun<Js, a toxixi, <ia fQ<>4, a food suj^pleinent, a minimal, 
; ^and a comple^^^^^^ of sid>stances, in- any physical state or in a combination of 

^ Vaassoqiate^^ Gene J^ti&ssmn Pm jeitflber by direct mea^^ 

' of suchicpnstitoiei^ts m a biolo^cal ^o/i^p/e or (ii) by measwei^^ ^ 

: ;V Jt a^econd bidlpgical j^a/np ^^riy^?L^^ tp matter 

• . .-. 

47; } 2 > V ii i*^^ distinct 
:^ i 0 J ■ ;(|?q^tesi5fed^p^^ oC;a geine^/^eaier R|^<)r jfw^^ ^^ej^ressiprf^ piodxxcl of a gene 

i cJ^vSCt V ^1 itii^Wdes the ©aaej ppdu^^e^to^ jMcotem^?}^^ tj^nsOa^^ of the 
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A ^Gene Egression Profile** is a set of values associated with conititaeiits of a 
(jene Ei^¥i:ssfon Pth^^^ frolMeviSauatiori blabiologickif satqpl^ (or population of 



A ^Gene Expression Profile Ltfk^rnmfory hid^ iS-tiSd Value 6f iin index function 
- thatpfovi^ 
'-'^ • vialued meast^ of ifilFlaThtnatory conditidn, 
llie *%^a//^" oif a subject inci^^ 

V 10 ailb^ 
* " * ^ - is an ariti^ 

developedfor aid iEl simplifyibg or^^^ br infoiiM complex 

quaiifi^itavfe infbkm^^ disease or population may fe^ detemiined by the 
apj)licati6n 6f a 
is biologic^ xxmd^ 

■ \ ^*Ir^mmiMS!^ in tii^ genetsd indcfi^ word and may 

be an acute or cluronic; simple or suppomtive^loNcalized or diskemin^tc^ ceUiilar and 
;tis^e req^ibi^^ 

20 ''Inflatrnnatory state** is used tpinc&^Met^^ 

• 5^ V subject r^hilling feom ii^ammai^^ mflamTnatlnp 

' ^ ^^ K^Hw^e-TvuifQfe^ i^&is^l^a&e^oh W bbtii&a^ a number of 

^"^noim^^ <iS^^ij^^b€^t^ administered 

i it^^ to be ^ 

or fragments ; 



sample^ 
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A ^Signature Profile^ is an experimentally verified subset of a Gene Expression 
Profile selected to discriinixiate a biologica) condition, agent or physiological mechanism 
of action, 

A ^Signature Paner is a siibset of a Gene Expression PaneU the constituents 
5 which are selected to permit discrirnination of a biological condiitony qgent or 
physiological mechaiiism of acti^ 

A **,sM&j^cf* is a cell, tissue, or or 
ex vivo or in vitro, imder observation. When we ndfer to evaluating the biological 
conditio^ of a subject based on a sample from the subject, we include using blood or 
10 othea: tissue sample from a human subject to evaluate the hum^ subject's condition; but 
we also mclude, for ex2aiq>le, using ablood sangpleitself as the subject to evaluate, for 
examp^e^ the effect pfthei^ 

A '•j^m/us^' includes (i) a rpom^ 
exarnple ultravioiet A or B, or Ugjitlherapy for seasonal disorder, or treatment 

15 of psoriasis with psoralen or treatment of melanoma with embedded radioactive seeds, 
other radiation exposure, and (ii) any monitored physical, mental^ emotional, or spiritual 
activity or inactivity of a subject. 

''Therapy' includes all interventions whether biological, chenncal, physical, 
met^hysical, or combination of the foregoing, mtended.to.s or alter the monitored 
20 biologic^ condition of 

: . , - llie per patent sqp^ pubUcation huiidSier W 
12,2001,5^^ 

V - : v^^^^^SP?^^^ -^^^#^1^?^^ inv^tors 

herein, and which is herc^in incorporated by referenqe, di^loses the pse of Gene 
. ^ - ^ Ejg^ (including witi^ respect to 

, : dis^e) and 6i>^ of one of mpm ag^ts on biolo^ 

including with respect to health, toxicity, therapeutiQ tn^tmept anddm 

; Jhi^gi^^ iiiat may be : 

30 fpr^ 

L::;^^ pi^fOxm^ of a 

ooiiQpositiqit 1^ 

determmation of how two or more dijSeri^t agents administered in a single treatment % 
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ibight interact so as to detect akiy of synergistic, ad<Mtive, negative, neutral or toxic 
activity; performing pre-cliiiical and clinical trials by providing neW criteria for pre- 
selecting subjects according to inf ortriative profile 6siXsi sets for reVealing disease status; 
and Gonductitig pin^^^ studies ftwr these patients i>ri6r to ci^ductmg phase 1 

i?- 5 Of 2triaIs;TnieseGkieEx^ 
derived firoin suTbjec^ 

Y A Gene Expfdsslon Panel W 

of RNA or protein constitueii^ 

condition of a subject. In one kiad of airangement, a calibrated prdfile data set is 
^ id employeii. Each meiiiber of tbe calibrated projBle data set is a function 6 j (i) a measure of 

a distinct constituent of a 6ene Expireiiddii Painel and (ii) a b^eline quantity. 
: ^ >^bhaVefbWd ffi^ 

i^^titatiVe ifa^ 

(within a degree of repeatability of me^isuiemeht of better than^ ^^ i)ercent, and 
15 preferably five percent 

piiipok^i tif tihds dfijkiiptibii^icpitf t^^ following blaiius, we ifegardl a degree of repeatability 
of measurement 6f be 

^siibstanti^y repe^ldble". lai p^articifliair, it iS de^ir^ble theS, eaeh tmie a measurement 
is obtained corresponding to the level of exftfl^ 
20^ siEnia6,^tibst^^^ 
' ' le^^ <tf eXjA^ 

Expression P^Mielinay ^!e^^ eoinpat^d Jfrbiii ssfi&ple to si^^ 

^ f : ' c^jq^^ 

-fr^:'} - 30% ibo^^ critferioiifM repesiafiili^^i^^ for this 

i^K • - c^i^ttifeiitl^i^ 

• ^ :di^$tfi^e^ level #^e cobstitti(^in In 

of the constituent under i^iiiM^ . .. 

r: ; : l^^^^^^fiiitttf second criterion- 



substantially similar (within one to two percent and typically biie':|i©fe^flt iftr, less). When 
both of these criteria are satisfied, then measurement of the expression level of one . 
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constituent may be meaningfully compaicd with measurement of the expression level of 
anotti^ constituent in a given sample and from saniple to sample.. 

Present embodiments relate to the use of an index or algorithm resulting from 
qiia^titative measuremeaat of constituents, and optionally in addition, derived fjcom either 
5 expert analysis or compntationalbiolpgy (a) in 

control or normalize tibe inftoence of uninforipative or oflierwise irdnor vad^ces in gene 
expr^on values betwera sanq^es or sul^ 
<^ .comply data set for comjpaiispn to ofljer complex d^sets» dat^ases or indices or 
. , algoidfims derived from coixq>lex data sets; (d) to jnoiiitor a Jbjoiogic^ condition of a 
10 , , subject; (e]^ for measurement of thec:^uti9 efBcacy of natural or syntifftic conqpc^tion^ 
or stimuli ti^at nmy be fprmulated individually qr 19 comb inatioiis or inixtures for a range 
of targeted phy^olpgicalconditi^^ piredictipns of toxicolpgical effects anddose 

effectiveness of a composition or mixhire of compositions for an individual or in a 
ppula^pn; (g) for dete^^ 
15 siiigle treatment mij^t interact so as to detect any of synergistic, additive, negative, 
neutral of toxic^otivity (h) for perfor?ning pre-clinical^^^a^^^ clinical trials by providing 
new cnteria for pre-selecting subjects according to informative projBle data sets for 
iipvealing disease status and conducthig preliminary dosage studies for these patients prior 
tpcoiuta<^g^jdbi^ V w;^ 

.^^cpnditicMi ot ag^ ar;bpth inay ^ S^qji^^ trials arid 

^3 :may^€^^^b^^ lab^^jfor,^^^^ 
u^s X 5 ^pdicatiopi £or a par^ their nni^e 

: ^^ ^ . P3^3^i«>l<>|3R or deteinniim of ^m^eal coaidition pr an infection 

25 v:; ; wUc^ 

V , ^ - / as$p^i^ted a tb^^^peutic^ge]^ iimiagk^ tibt^||f^lfl^ care of a 

' " >31ie^ h^i^ b^^aj^died to celM Tt^gnnTTialR or othdr 

; ^3^^^ ?ttga^^ 
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' ^ Sel'ectirigj cionktituerits of a Gebfe Expression P^el 

Th6"]^6ner^ Sjpproaeh to selecting cbnistituents of a Gene Expression Panel has 
bee^ii dy^iib 25473. We have designed 

and expia^^ d"^6ibtt&g6^^ i^aneis, eacli panel 

5 providing a quantitative measure, of biological condition, that is deiiVed £r6m a sample of 
' bloo^'bir other ti^6. For e^h jpstnel, ex{)eiiinieiEits have verified that a Gene Impression 
Pirdfile xiimg tliei)imers consiitoe^^ inf dnitotivd 6t show 
el^SWheSxi '^at in lie^ B>j:i)ression Profile 

can be used t(y u^ed, ain6ng other tilings^ to indasiire flie eifectiveness 6f therapy, as well 
10 to provide a target for fl^^ of Gene Expression Panels, 

along with a brief description of each panel cbii^tuent^^^^^ tables attached 

' 'liedrefe^as'fo^^ '* ^\--'^'y ■ . :',v:"-:;;: 

Table 1/E^ 'r-^ 

15 T^eSv^f^ - : 

Table 5. liver ]SietSi>bUsm aiSa Dis6^e ^ Skptessioh F^^el 

^ •^•gPaihei : 

■W- '^^''-- ^-^^ "tatfe^vdyta^ 

15 "t)ihef ^ of ordinary 

i::;U;=p-:v ■/'^•tr^vi-v-;.;::..; . ^ ^^'^ :Bfesim-of'^^OTS ^ -v^:"^":-- r-"^^^'?--- 

> i\^y S^^:f^ a sample is 

';va^i;2?-^fyi|^^ ifectebCT^^ coDstitaent: 

We have also conducted assays on different occasions using the same sample material. ' 
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With 7? assays, lesultiiig from concentration measixp^raits of constituents in a panel of 
24 menib^, and such concentration measurements detemiined on three diifexent 
occadons over time, we fovmd an average coefficient of vaiatipn of less than 5 percent 
typically less than 2 percent We regard this as a measqifis of what;we c^ "inter-assay 
5 yariabilii^. ... 

We have found it valuable in ming &e quadrapHcate t^^^^ 
elnninale data ppmts that ^ statistical "oulJi»s";,such data points are those that differ by 
apeicentage greater, for eaum^ ^ 
not result from any systenwtic skew 

10 mpretiianpnedatapomtinasetx^^ 
tl|e rBley£|nt.coiistituent is disc^ded^ 

Measurement of Gene Bacpressif m for a constituent in the Panftl 
For measuring^^ amoiinit of a pailic&fa^^^ 
methods known to one of ordmary skill in the art to extract and quantify transcribed RNA 

15 from a sample witti respect tp a constituent of a Gene Expression Panel. (See detailed 
protocols below. Also see PCT apphea^ion ppbUcation nurnber WO 98/24935 herein 
incorporate by refereiice fpr RNA analysis prptbcpls). Briefly, RNA is extracted from a 
sample such as a tissue, body fliiid, or culture mediun^ iu which ^population of a subject 
might be^TOg. For fXMupl^ in a suitable solution 

20 in which to conduct a DNA^p re^ctipn. First,strand^|^ perfonhe4 usmg a 

reverse transcripta|% <3^ne an^lij^^p?^ mc^ spei^pally gus?ttititativc PGR ass^, can 
thCT ca>nducted and thf^j^ Of ^tf^p^^^ 
rRNA (Hirayama et |^«ai;^SK2^j]^^^^ 

duplicates, for t^^m^J^^^i^Ucs^ ^ejooRNA is deteimmedi by 

;V : V / v.^fee diffe^?Bc»%^ <>cuitrpl and the graie of Interest 

hi an ei?^^K)din^ inye^O^, qjian^^tativp PC^R i§^erfoCTa^:Jusing aai5)lificatioh, 
reporting agmts and mstppcK^ as dipse supplied commercially by Applied 

^«»?y^a^p05t^r of target 

|?9#t (^,g.,:cycl^ ni^b^r) :||iait sigmilvfrom aro^imed^ 3^ is 

i; 5^ signals suieh as lli^i^^ enzyme 

^p^^ di^tej^a^^ns pgar minute, ^bsori^ee,^;eb^i^ when^^^ 

c^?K^|Eatipnpf,t^gette^ \, 
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stand^d with iid^ variability can be used to quantify the niimber of target templates in 
an uiiknoWn sample* 

Although not Hmited to aiiiplificatidri memi^/qumtitative gen^^ 
techmqute may utilize amplificaticm of tfai& tktget tra^ript- Alteitnatively or in 
5 ^ Coniiinaifioriw^^^ 

sighal miay also be UM^ 

\i : isb&teamid'ge^ arnipiindatidn strategies; of by i^ne suba^dificati^ tfaei!mal cycling 
such as PGR. r 
It is desirake to obtain a deh^^ 

discovered that this objective can be achieved by ciaib^al attention to, for example, 
- • coiisisteiii pi^ ratibs zmd a^ a narrow permissible level of 

experimental amphficatibw effiinencie^ iOO^ reldftive efficiency, 

^ tj^ibaliy 99:8^^^to in detennining gene expression 

15 levels with regard to a siiigle Gene Expression ProfiOie, it is necessary that all constituents 

• V c^theii^elsn^^ 

' within a 10-ibidi naige^^^^^ ampli&catibiQ efi^ less than 1%) 

to pemut ^ccu^^ pifecise red^ld^ mea^ constitueiitJ We regard 

' -P^^^^iiB^^^ that 

■ vr^^i^L ^l^asure^^ 

for all constituents 

• ■ V - : aSe^^bbs^^ si&ilSi^ ffi^^ is ^j^^itii^ as 
f^n:p>^^ that do 
' so that the 

V^rifi^^^^j^^^ Fot exanoqple, ■ 

we typicaUy de^^ii^iid^Bi^^ 

. ■ ^ and 
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nptwitiistanding conimoii practice, still find that e?i^)erimental validation is usefid. 
Moreover, in the comrse of experimental validation, we associate with the selected 
prinoLer-probe combinatipn a set of 

The reverse priroer idionld be cornplementary t^ 
5 embodnnent, the primer should be located" across an intron-exon junctian, with not more 
than three bases of the thre<p:;prime end of t^^^ 
proximal exon. (If more than three b^^ 
competitively an^>lify genomic DNA.) 

In an embodim^t of fep invCTition, &e p^^ 
10 thsmllObases^^ . 

Jfrom related but biologicany m^ 

. A sui^le torget of the selected prirner probe is first st^nd cDNA, which may be 
prepared, in one ^mbpdm 

(?) / Use of whole Wqc^ for pf,a biological condition 

15 affected by ail agent. 

Huroan blood is obtained by yenipvKQCture and prepared for assay by separating 
samples forbaseline, iip stijnuliis, and stimulus Avith sufficient volume for at least three 

ffHA) andh^at-]^ 

?P (t}Ti«^aUy) or in combinat^ion. Tlie aliquot^ pf hepari^ ^ mixed without 

; I . f^^??^!?^®?^^^^^ an almpsphei^^^^ is added 

■.^ ^^^a^^ 37*^ fE*3Q:i^ Additional 

\; j ;r r?M?:5?^*°BpP^^ on the 

defined tEcaes, qellstace collected by 
KNA|^lji^^ b^ y?ttious stendard idf^ai^* 
; ^ oritoids of the : 

WP9f^^^<»*^^ flie nudeic 

.^^.r:^ - ^ K). 155-104, 

1 2nd 
30 edition, 1998^ Rgj^ J^^ Pres^, in^ejiie^^^ : 

Bt¥#9Mfil!^^^ drawn into 10 
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DoL Vadutamer tubes witb Scwiiuiii HeparM. ISlbod samples were mixed by gently 
inverting tubes 4-5 times. The blood was used witbin 10-15 minutes of draw: In tihe 
expeiciments, blood was diluted 2-fold^ i.e. per isa£Q|»l6 per tiine point, 0.6 miL wbole blood 
■ ' ■ ¥ ia;6 assay mtcsdiurii was pre^su^ed^d^^t^^ stimufois addbd as 

: A quantity (0.6 lE^ 

QXlj?S(&6A Oi27:38^Si@DQa#L3880 or 

s^rot^ 055;Sigtna fflb4005, 10 di&dtge in diffieane^ lots) into LPS tubes 

was i^^^ 0.6 iSiL assay mediumt #ds added to the ^^coiitrol" tubes with duplicate 

iO iabes for e^ach coiidition^ The caps were clbse^ ti;^itiyyThe tu^ inverted 2-3 tunes 
to inix sato^ wbre loosened t6 fii^ stop arid the tubes iik^tibsited @ 37°C, 5% 

GOif^ itt6M)TJrs,s^i^^ and 1 

mL was removed firorn €ach tub6 (usitSg a niicropipettor wth bam tip), and transfi^Ded ^ 
' io a2 riiL "dolpitf * niidrcfe^ {Gc)S^#3213). 

15 ' iHit sample wbre then deiiittifu^ed for 5 tnin at SiQb x g, anibieiit temperature 

(lEG feferfHofbgi^^^ ifi'imGiolfoge tube^M in sWin^g bucket)^ and as 

much serum from each tube was removed as possible and discarded. Cell pellets were 
placed on ice; and KNA ektraptbdv^ soon as possible using an Ambion RNAqueous; kit. 

Bethesda, MD), including information fir^fii^eWt^ from 

humans and other animals.' 
^5^^^ Ghapter 15 

::g;^T^^^^ 2nd 

edition, 1998 Jlobert Farrell, Jr., Ed.^ Academic Press; or C3iapter 22 ppa43^151, RNA 
^;r»^ ^ #Mi6^a^^ biology. Volume 86> 1998, 

R. Rapley and D. L. Manning Eds., Httoi^^^^ 

Press). Amplifications are carded out in either isotheimic conditionis d^msmg ^ thermal 
cyder (for iej^^^ 

Foster City, CA; see Nucleic acid detection metbib«ls| ipj?^ in Molecular methods for 
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idms detection. DJLWiedbrank and D.H-» Faikas, Eds., 1995, Academic Press). 
Amplified nucleic acids are detected using fluorescent-tagged detection piimers (see» for 

TM 

example, Taqman PCR Reagent Kit, Protocol, part number 402823 revision A, 1996, 
Applied Biosystcms, F^psicr pty CA.) that are identifie4 and syiithesized from publicly 
5 known databases as described for the amplification primers. In the present case, amplijOied 
DMA is detectf^ and quantified using the ABI Prism 7700 Sequence Detection System 
obtained &oni Applied Biosyste^^ 

contained in the test sarnple or o1>tained| fiom the indicator cdl lilies can. be related to &e 

relative quantity of fluorescence observed (see for example, Adyj^ces ii^ quantitativef 
10 PG^L technology: 5* nucleasie ass^iysv Lie anid C J. Petroppltis, Ciui^ Qpinion in 

Bipt»clmQl6gy, 1998, 9;43-48, or Rapid 

chapiter 14 in rcRappUcation^ 

Gelfand and J J. Sninsky, Eds , t^^^ 

As a particular implementation of the approach 4esciibed.here, we describe in 
15 detaD a procedure for syntihesis of first strand cDNA for use in PGR. This procedure can 

be used for both Whp^^^ 

cells). . I ' ' 



1. AppUedBiosy sterna TAj^&I^J^^i^^ 
20 308^(B34).K4tCm]^^ 

d&oxyWkBs inixtore, E^domHexaiq^^ 
: ^ '■[ .Tiaas(^pt^^e<3^^^^ 

Vii'^^iaS V :1 v ^ Place 

iooonedi^^ 

30 ; n vi^^ eadi 

: v , : :^10(^ pipetting 
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25inNlMgC12 
dNiPs 

Random Hexamers 
i?ki\se Inhibitor 
Reverse Transariqptase 
Watet 
Total: 



10 



22.0 
20.0 
5.0 
2.0 
2.5 

80.6 

4 . Bririg eabh RNA sample to a total volume of 20 mL- in a 1 .5 mL 
micnvcntrifugc tube (for example, for THP-1 RNA, remove 10 mL RNA and dilute to 20 
mjCVvth RNasc / DNaiS frfee Wa;teri f6rv(rhbl6bib6d RNAI use 20 inL total RNA> and add 
SO ihL Rt feadtiort mix from step 5^2,3: Mx by jpipe^g tip and dowa. 

5. Incubate sample at room temperature for 10 ininmes.^ 
IrtcubMe siaim^le at 37°^ "I 



242.0 
220.0 

^55.0^' ■• : 

22.0 
203.5 ; 

88(h0 (80 mL per sample) 



15 



6. 
7. 

9. 



Incubate sample at QO'^C for 10 ^feonittteSi « > i.l -.i..-;-/-, li 
Quiek spin salmplbs in Mcrbceiitdleige. ■ 

Place sample on idb if d€i£ag P<^ i^^ sample at 

■ -2ddC for future u^e. ' r - 

10. PdR QC shotildy ttinian jSn^M* s^B^ 18S and b-actin (see SOP 

200-020). 




Materiads 




N^^UiS':^ - )^?^;^ for thi* 

fo¥^.8S j^nijlogeli^tM C((Mi6rtaiiand2X^)PORcM^^ 
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follows. Make sii£5cient excess to allow for pipetting eiror e.g. approximately 10% 
excess. The following example illustrates a typical set up for one gene wifli quadruplicate 
samples testing two conditions (2 plates). 

lX(lwell) 9X (2 plates wortb) 
2X Master Mix \ 12J50 112.50 

20X18S Primer/Probe Mix 1.25 11.25 

20X Gene of interest Piimei/Probe^^ 1.25 11.25 

15.00 135.00 



ao : 2. ^ Make stocks of ,cPNA t»gete 

water. The ainpiuQt of cDNA is j^justedt to give Ct values between 10 and 18, typically; 
between 12 and 13. 

3. Kpette 15pl of Pximei/E^]be inix into the appropriate wejls of an Applied 
Biosysteins 96-WeU Optical Reaction H^^^^ 
15 4. Pipette lOpJ df cDNA stock solution into pach well of the Applied 

Biosysteins 96-We^y;Optical^^R^ 

5. Seal the plate with Applied Biosystems Optical Gaps, or optical-clear film, 

6, : ,^alyz€^ the plate on the ABI^snt 7700 Sequence Detector. 

20 Methods herein may also be applied using proteins where sensitive guajo^tadve 

V : tgshi^^pies, su^^ as an Bnt^yine ^oked ln^ or mass 

;S|^e^o^py, are 



/ T^aseline profile data sets 

25 The s^aly^es of 

individuidSfprovide a 1$^ a par^cular panel or series of 

panels. These profil&data sets xmy fl^stpte^ ^ 4b a library for use ^ basdine 

prdJQe dafcai^^tSf A^^^ Jeam *^asel^ profile dtata sets 

serve as x:^pa^ cal£bratpd pro@}^ data set that is informative about a 

30 biolq^esi cdii^l^^ stored in libranes and 

classified iniajmij^^ dassifieatipn miay rely on 

the chamcteristics of the paries fit)m which the data sets are derived. Another form of 
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my one time. This state may reflect geb^r^hy of samples, sex of subjects or any other^ 
discnmiBiauSr. Sonie of tike disciiminators may bvdrlap. The libnines nmy also be 

* classification mdy fmitfer Se a^ wi& ineicfical 

6 ijxfoxslisiildon abbtit a particyiaf subje^^ a medk^ bp^ a i:^^cbla]f agent etc. 

The choice of a baseline profile data set for Creating k cai]i>rat6d profile data set is 
related to flie biological Cbhi^tioii Wl^ evalnated, monitored, or predicted, as well as, the 
intend^ use of the calibtated panels ais' to monitor drag development, quality control 
^ ^ or other uses, it miy Wdes^ 
' id ■ subject for whom afii^ prbfile data set is obtained or from differed subject a^ vdrying 
^ ^tititoii, drugs or ciaiiiritexbc^^ 

""^•i"---' :-'-diSSiMaf pC^^ .V-^?^^-' : ..... ...... :^_^:,:y.._ 

bbtaihed, v/Ke^e &e sairiple-^fe^ siinrlar tiihe, a different or similar site 

15 or in a different or sitnilar physiblc^^^ For exaniple. Fig. 5 pro>vides a 

protocol in winch' ffi^ or after strmialatibi^. The profile 

data set 61i>tame^ uiiistimulate^ saooipie may serVe as a basbline i>rofile data set 

for the-sarfe^ B^iseline data set ibay alsob^^ from a 

V ^0 '^iffaiit^ ^^^afa^jfi!^^ fSfiSffi to 

■^^^^^^ resultant 
i% ^ Mb^^ (E5g. 6) 

along with or separate fix>m ffielr^g^ 

^dittaseit^^^^ 

^'^v^^^^^ remarkable consiistency 

^ ; - ^^*>fe^^^^ it 

A : ^"^^iiiig^i^^^ to^iidiii^ thS^ <feg^e6-to" Whidb a _ 



judge manofacturiiig lots in terms of ^cacy, toxicily, etc. Where ih#efi^t of a 
^^^^g^^i^^^^ to Gene 

I /fS^:?i ^^f^ E:^iBs^o#M SMiffl^trifi^ for ai 
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newly manufactured produpt is being deteimined, the baseline data set may correspond 
with a gold standard for tbat product. Howeyer^^ 

may be employed. For example, an averagebaseline profile data set is obtained from 
audientic material of a naturally grown herbal nutriceutical and compared over time and . 
5 over different lots in order to demonstrate consistency, or lau?Jc of consistency, in lots of 
compounds prepared for release. 

Calibrated data . 
. . Giy^nthe re|>eatabiUQrweha^ 
desicnbed above in co^ 
IQ, we.concludb that where differences occur m mg^ und^ such conditions^ the 

differences aie attributable tp dij^^r^ces in biological jConditiQiL llius we have found 
that calibrated profile data sets are highly reproducible iii samples taken from the same 
individual under th^ same coriditipns. We have siinil^ly fpinidvdiat calibrated profQe data 
sets are reproducible in samples that re^atedly tested. We have also found repeated 
15 instances wherpin palibrated profile dat^ set^ obtained when samples from a subject are 
exposed ex vivo to a coxnpoimd: are comparable tp calibrated profile data from a sample 
, . that has b^iea exjwsed to a sanople jh found, iinportantly, that an 

indicator cell line treated with an agent can in many cases provide calibrated profile data 
sets copapm^ble tp.&^^^ viyO: ot ex ^dyq^^^ of cpUs. Moreover, 

20 we have found tb?Lt a subject oij^to indic can provide 

mfoi^ biplo^cal^ condi^on of the 

. .^bject i^^ 

;: u^-vr . / Calcidation of caUbrat^^ 

. ; f: :^ ;; i;hepaHbi^^ prpffle4^^,z^^ ^gpres^ed in a^^r^ad^^if^ ^ 
; y ^ ^aplpq^ a bar dbwrt cor^t^^ a 

. tibr^cU^ datainay V 

Lii c V / on:1hek X-axis and the 
; : : ; . J togmt^im^^ be 
30 expressed as a positive value rei^ 

^ aneg^t^^ req>ect to the 

[e^dm^et^oip^ a * 

Le>su1igf^i^^^ f^or 
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example, the calibrated profile data sets Biiay be reproducnble within one order of 
magnitude with respect to similar sairiples taken from the subject mider similar 
' :■ c6iiditions..M6re particulady, the membi^ may be reproducible Witib^ 50%, more 
. palaictfliMiyiepjtjd^ . . 

i- : 5 : embodim^tk^^^^^^ 

relative gene egression fix>m each of al plurality of genei iocn ekdnined in the Gene 
. ; ^B3q^resj»dn Fa^el^^^ a calit^&ti^profDie sdE llial: is informative with 

- : V V ; regards to k biological condilioii, biologic^eMbacy of iii agefit or 
> py^ c«)H5)OTsbn to populatioii& Pattys bf thi^ i^altirc m^ identify likely 

v^. 10 xcaiididlates for ia drag trial, used ailoiie or in ciraibiiQatibit \vith oth^ clinical indicator to 
^M^K-':-}'- be diagnostic ^prognostics to a biologic^fabnditicwQ or ihay be used to guide 

th^deVdopmSd^ of a ph^in^fid^butibal c>r nutricenticSl^^^^ manudPacti^ testing and 
marketing. 

j^v^^^: V 1^ and numerical 

15 data from calibrated gene expression relative to a b^elihe profile data set may be stored 
^in4at^£^es'6r 

BianiaLging patieiit health cstre of for donductiag clinical trials or for chai'actBrizing a drug. 
The data xnayrte ib^kfeircid vwbrele^s networks via the Worldwide Web, 

^ fmml^ot^me^ttjM: site^feririe*^ to be collected and p6oled 

> : : v T ^ in ^ embodiflQe^ 




V ^ f : :da^ s^ ^ as?a;re^ the calibrated 

\i, ;2^;rf&pr^ si^ including fcwr eXMO^le^ fegaitlmg x?i^e^^ the baseline profile 

/.f . I.; ; and any oth^ that 

>u0 ^ :i * S 5 rJBfecattse lOie is m ^ littr^ni^sa^^ xiaMy be dcme witlt. 

rS%^: i> : ;i^}:|>^a?e^^ coriespondi^ to 



/ . ....... . 

•■^''■^^J^M^'i^r^' "^'^^ ^ ^ > i For ea^Hp^^^^E^^ sampe i^Sved ohe of RNA 

: f^yr^:^^B*l^^^^^ coiistitaent 

.^Pi.;ni€^^^ee^ data on 
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the subject relating to. f<^ e3ca«5,le, age^ 

m^caIdispxder,mentaldisoider,^^^^^ 
enym>n«t.eatalexposm^M^^ 

fix>m a second condMcm d^t^^^ 

I^eseirtly heM with tbe calil^ ^c^^m^rn^l^yi^ 
a computer network. 

llieabovedescribeddata^ 
fbnn that can be ac<^by auser. Aa^gly, thenser -nay load «ie information onto 
a second access site deluding dowidoadmg the infoiinalion. Howev^, access may be 
xestrictedtons^shavingapas^ 

us^toaddn^or^m^ 
biological infonnation. 

The s^^lucal representation of cam>^^ ^^^^^ 
15 suchasadragproyidesanopportum 

/=^T»^ted profile, inore particularly as^^^^ 

feature with which^odemonstrateielative e^B^^^ 
etc. Compaq to other dru^^^^^ 

20 computerprogramproductforusewittiacpn^e^^ 
program code for deriving a first^^^ 

techniques (for example, inicrow^,^^^ 

M : P^^f?^^^^^ or part 

■ym^^^^^m'^^^^ skilled 
30 >a the art should appreciate 
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• traiismission tebbndlo 
dIstiSbiitbd as axblnovsible tnbdiunl wi& accomp^ying piinteidi or eled^onic 
documentatioii (ifor ei^^ 

system (for example^ on system ROM or fixed disk), bir disinbated frdin a server or 
'i^' 5 el^tixmicbii^ 

In ailflitioh, a corbi^^ 

? 3: ^ " deri^^a^&^di^^ ^■ 

^^^^^^ 1^ 

' ' • databa^, and the c^ctdated index or 

' 10 extracted fixMaa; th^ panels, \lie databases, the xlata sets or the Indices or ^dnflmis'are 

^^^^^^^^ ; as described 

'*'•'• : ' Ktd^ ^ 

Iricdi^^ 

' is- ' rS^pect' tb a biblogicai condition kcrbsSl^ p^^ (ii) the tise of procedures that 

' provide i^ubst^tiaQy r^rod^ in a tr^e Expression 

' PaUei gi'\ahg iise to a Gene Bkpress^ioh Profile; t^deir^asurem conditions wherein 
qj^^cificity £^ biSeibiocid^ of smcqilifiea^on fbt ail cbnstiti^<^ of ttie p^spel are 
substantiaUy similar, make possible the tii^^^^^^ 
20 Exptei^ibn Proffle- 

^ • r^^riMhdM'to in a Gene 

I fi^r^ condition at hand. 

V ^; : ' a^^vMdsSiEP i^bfile stfe theS^^ 

f 2^ th^cdrr^4«Mi^^ Thdse constituent 

a^^ — the 
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where l is ttie index, Mj is the value of the member / of the profile data set, Cf is a 
constant, and P(i) is a power to which Mi is raised, the smnheing fomied^for all integrai 
valnes of i up to the number of n[iembers in ttie data set. We th^s havje a linear 
polynomial expiession. 

5 The values d and P(i) naay be deteimined in a number of ways, so &at the index / 

is inf onnatiyp of 

techniques, such as latent class m<K)eling, to the pro to CQnel^e clinical data 

or experiio^ d^ or other dats^ pc^rtme^^ to Ibe biolp^cal condition. Ja this 

. coimection, for example^. ii\ay be eniployed the software from Statistical Innovations, 
10 Belmont, Massachusetts, c^e4 Latent Gold®. See the web pages at 

\^ww,statisticahDnovationsxoni/igA which are? hereby incorpprated hej^in by reference. 

Alternatively, otiher simpler modeling techniques may be euiplqyed in a manner 
known in the art The index func^on for inflaimnation may be constructed, for example, 
in a manner that a greater of inflammatipp (as deteimined by the a profile data set 

15 for the Inflamination Gene Expression Profile) correlates with a large value of the index 
fimctipn. In a single embodunent, therefore, each P(i) may be +1 or -1, depending on 
whether the constituent increases or decreaises' with increasing mftaTmnflt ion- 
discussed in further detail below,^ we have coiistructed.a meaniiigful infliannnation index 
; that.is.prc5>c^^ ^.^j. ■ :^ 

where the braces around a constitu^t designate measurement of sudi cpnsdtuent and the 
constlments^ j^ of Table 1. 

ajgpxopriat^ n(»XE^ ey^ bq used ta data 

> ^le^t, a^^ a 
Gene ^^pre^on 

function used to create the i^dex. TIds respect to' 

i-':.^^ '^'. ar^e^ysait]^ 

^ y y^i^ue. ^jp>p^gy^tfe^is^^e^ one of age ■ 

^0 - ^^>u]^ gCTd^ €^|bg4f^t^ jQq^;!ic^^ 
medicatio%|^lfy^ca)^i^^ . , 

As an exan^le, ^ index can be constructed, iii rql^cia tp^a noimstive Gdie ' 
Expression Profile for a population of healthy subjects, in such a way that a reading of | 
approximately 1 charact^nzes normatiye Gene Expression Profiles of l^altfay subjects. 
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• Lbt US furtfa c6hdition that is tide suibyect of the index is 

iniftstenatibn; ia^ 1 in this exibnple thus cbrresp^ a Gene Expression 

: Pr6fil6 iliat matches thie tibhhfor heaM^ A su^sfantidllyln^ef re 

may identify a subject experiencing an inflammatory concKtiofl. llie 6f 1 as 
*w 5 identifying a ribrira one possible Choicb; another logical ) 

■ clibiceistoiise Oats idfe^^ 
'^i^^-^y'': index fr6tttierb^^ deviation mritS (so t^^ 

^1 aaid+i eiacompa^^^ bf a nonnaHy distribute reference poptilation. Since we have 
" fbis^d that Gene E?^^^^^ accordingly consiructed indices based on 

: '-^it)' ' theii) teiid maimer is 

Vt M of theiiidex in diagaoisis of and 

setfifig objectives for treatmeiit. Tlife choice of 0 for iioniMitive Value, and tfie use of 
sitaiiiiard deyiatibk^^^ below* 



■■^^ •15^- ••^ ■■r"-"'^'--- 

* ^ : Bxampe ir id Aissist in j^alv^is of Large, Complex 

.... . , _ { I „ 
;lbii^Ge a;ci^^ flie 

• iirfliteiiati^^^ — 

- ^ - Fig:^ Aisf eaSiifleia S 

■ fv rujj^^ 24 gene^ 

^^^H;Vf ri^lj^ ttie^tali^^ tK^ cyiiiM days 

during the course of optic neuritis in a single male subject;^ : " 

" ibbve i^i^^s^^ inilie^?iT^ to the 

^- ^ + 1/4{INFG) 

'■y^^M ^H'fifio^SeSe^^ response 
^ ^ V. to tefe^tt^^ iiifbnhation 
about the biological concMtion of a subject. This is iUu^ 
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The i^esults of the assay jfor inflaropaatory gene expression for each day (shown for 
24 genes in each row of Fig. 1 A) is displayed as an individual liistograin after calculation. 
The index reveals clear trends 
intervention (Hg. 2). ^ 
^^ ^ ?*8- 2 is agraphical illnstraJion of theitcdte inflammaH nTTt indgx calculated at 9 
(PBaent, significant 
inecKcany with 

Index conflate strongly of A^r^utic intovention. Four 

clinical milestones have been identified on top of the Acnte Tnflamma^nyi fadex in this 
10 %iTOincanding(l) ^ j 

©ram per day, (3) post-treatment with.pral prednisone at 60 mg per day t^red to 10 mg 
V P^4aS?an4(4)^p^ 

proportional to 1/4{IL1A} 4- l/4{n.lB) 

expected, the acute inflammadon index falls rapidly witti treatment with IV steroid, goes 
15 up during less efficacious treatment with oral prednisone and returns to the pre^treatment 
level after the steroids have been discontinued and metabolized completely. 

Example 3:'Use of th e acute inflaivim^t^ n^ index to set dose, ineliiffing ' 
concentrations aiid timipg, forcQmpoun^s in development or for comppnnds to be tested 
: fti; human .amdnoifc^ 

20 be us^d a$ a comimn refer^ce value f<^,theptpe^^ or mterventions without 

: :PC»pnOn me^^ a 
/ qppipoupd^ 

^-Ci- 1 l^jcomg^tfi^^ a dib^E^:^ <^pm^poiua#:^^ the 
biological c^dition. r v 

: V ;2ffy: . : Kgv3 sfaows tlK^:^BEect^ ttf SB^^ a 

"•^^ - 

expression values for the indicated fivft mf1;»TnTnaHfi^.|-f>i^ted gene Igpi were determined 
i £>^^^<^^ flie acute 



.•.■'S:.j . 



nMcsnriniffv >Miri 
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Example 4 : Use of the acute inflammation index to characterize efficacy. safetv> _ f 
and mode of pfivsiological action for an agent, which may be in development and/or may 
be complex in' nature. This is illustrated in pig. 4. 

Fig. 4 shows tha*t the <salcnilated acute inflgrnmation index displayed graphicaUy . 
' % for five different conditions including (A) untreated whole blood; (ff) whole blood treated 
' in vitro widi £)MS6, an non-active carrier compound; (C) odierwise unstimulated whole 
blood treated in vitro with dexamethasone (0.08 ug/^ 

vitro with lipopolysaccharide, a known pro-inflammatory compound, (tJPSy 1 ng/ml) and 
^ (E) wfeoib felood treated in vitro wit^ 

it) liexamethasone is used as a presc^^ 

' aTii anti--juflaTnTnatQry steroid compound. The acute inflammation index is calculated from 
the experimentatly deterimned gene expression levels of inLQamniafioii--r^lated genes 
expressed in human whole blo<^ 

expression afe expressed as Ct's in this example, but may be expressed ais, e.g„ relative 
1^ fluoiescence units, copy number or any other quantifiable, precise and calibrated form, 
. for the genes ILIA, ILIB, TNF, IPNiS and ILIO, From the gene expression yalues, the 
aciite infaammation va^^ 

Example j>: fieveiopinent m of popuijadoti ridiinative vg&u Gene - 
20 Expression ProMes . jp^igs, d'and 7 show the arithine^c m^^ v^ues for gene expression 
' proffies t^ing &e 48 loci of the Inflaimmafibn (jrene iskpression Ps^i^ ot TMc 1) 
obtained from whole fcloc^ 
■ ■■ '^'' -■':y-^' ^ Bpffi norm^^ (the plot 

points f6t wMch aire repr^eseiited by diamohds); is cbriiposed of 17 subjects accepted as ^ 
- 25 bl^^ ddno^^ 
' ' ^^Sonbrs, W 

• :r: ^fcmeS^^^b^ 

'^"^^^^^ : ^ 

■ • '■']<}:^'^':^X-^:-^^^^ - ---v^V^--^*;'^ •••• • ' ■■ ^'^^ 
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The consistency between gene exin:ession levels of the two distinct populations is 
dramatic/Bbth itopulat|ons show gene 

significantly different from each other. This obseiVaiion suggests that there is a "normal" 
e3q)ression pattern for human inflammatory genes, th^ a Gene Expression Profile, using 
5 the ihflammation Gene J&cpression Panel of Table 1 (or a subset hereof) characterizes 
that expression pattern, and that a population-ndnnal expression pattern can be used, for 
example, to guide medical intervention for any biolo^cal condition tiiiat results in a 
change from the normal expression jpattem. 

In a sirnilar vein. Fig. 8 shows arithmetic mean values for j^ene CTqpression profiles 
. 10 (again usmg the 48 loci of the Inflammatipn Gene p;q[)ression Panel of Table 1) also 
obtained frona whole blood of two distinct patirat pbp^ 

expression values for which are represented by triangular data j^ojmts^ is 24 nonnal, 
undiagnosed subjects (who therefore have no known infiaTnTT>^tf^ry disease). The other 
population, the expression values for which are represented by dianaond-shaped data 

15 points, is four patients witti rheumatoid arthritis ^d who have failed therapy (who 
therefore have unstable rheumatoid arthritis^ 

As remarkable as the consistency of data jfrom the tWo distinct normal populations 
shown in Hg3, 6 and 7 is the systematic divergence of data from the normal and diseased 
pop^ations shown in Fig. 8. hi 45 of tihie shown 48 iB^lanmiatory gene loci, subjects with 

20 unstable rheinnatoid ar^ showed, oh ayerage, increased inflai^ gene 

expression (lower cycle ttffeshold values; p), than subj^te without d^ The data 
^^^vtfau^^^^ 

; / . / ..cpndlitiQM u^ and (^bratipn of the underlying assay 

in a jufumer aqalog^ to Fig. 8, shpv/s the ^ows aritibmetic mean values 
fp? ^^J^? expressipn proffle^^^ of the IMlainmation Gene Exjpression Panel of 

. . , - v Table l) dso p One 

r ; : 0 W P9E^^P5^>€tX^^ data points, 

■ ^ is 17 noipDaal^^ u^ haye.np Iqaown inflammatory disease) 

^,,30: who are bipod dpnors. The other popid^pn,^the expressioii values for which are 
. : : representee! by^ ^quare-shaped 4^ point3, is 16 siubj^ts, al^o normal and undiagnosed, 
:■ who have been i^^ six months, and tibe averages pf these expression values : 

are re5)rBsented by the square-shaped data points. Thus the cross-sectional gene 
expression-value averages of a first healthy population match closely the longitudinal 
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gene expression-value averages of a second healthy jpopulation., with ^proximately 7% . 
or less variation in nieasured expression value on a gene-tb-ge^ 

IFig. 10 shows ttie shows gene expression valiies (using 14 loci of the 
Inflammation Gene Expression Panel of Tiaible 1) 6l>ta]nbd jfroin whole blood of 44 
5 norrnal undiagnosed blood dqxiors (data for 10 suT>jects Of which is shown). Again, the 
gene expressiori values for each member of the population are closely matched to those 
for ihc popuiaiion, represented visually by the consistent peak heists fof each of flae 
gent itxri. OUicr subjects of the population and other gene loci ttian those depicted here 
display results that are consistent with those shown here. 
10 • In consequence of these princijples, and in various einbpdiments of the present 
invchtion, pqpuiation nomiative values for a Gene Expression Profile can be used in 
cornparative assessment of 

for purposes of health and/or disease. In one embodiSient tiie normative values for a Gene 
Expression Profile rbay be used as a baseline in cohiiputmig a "cahbnited profile data sef * 
15 (as defined at the beginiiiiig of this section) for a subject that reveals ttie (ifeviation of such 
siibject's gfene expression firom popiilatiori nortnative values. Population noi±Qative values 
fof a dene Expression Profile can also be usied as baseline values in cbmtracting index 
iurictiohk in accordance with embodirrients of die pfteent invention. As a result, for 
example, an index function can be constructed to reveal pot only the exfeiil of an V 
20 individual's injfiaramatiori expression generally but also in relation to normative Values: 
fexmnple 6: Consistency of expression values, of coiistituents In Gene E xpression 
' )F^^3,^ as reliafefe ihdic^tbrs of ^ 

H for each bifbiir genes (of 6ie infl^trn]^ of 
Table i), of i single subject assayed montiiiy over a p^ can 1)6 

""sera tt^ 

■ ' " :Pi^fit?^i3 sinulaily^bW m 

^ g^nes (of tbi^'fi^ of dStmct iSnglesu^ 

' ' (sei&t^ m^^^ dn the bi&Ss ^<^^ wcdflf ai^i^ th^. 

• 30 * over a pen6d of six monflis. Ea each case; agam iKe e>^J>ress^^ levels ate lemarKably 
cpii^istent ove;r time, and also siumar a 

Fig. 14 also shows the effect over time, on inflammatory gene expression in a 
• s^ of the aSni^ anti-mfl arnmai steroid, as assured : 

^ usiiig Genel^qxr^ ^^able L fii Ms case; 5^^^ loci are 
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di^layecL The subject had a baseline blood sample dra\^ - 
and then took a siBgle 60 mg dose of ptednisone^an^^ 

steroid. Additional blood samples were drawn at 2 hr and 24 hr post the siagle oral dose. 
Results for gene expression aie displayed for aQ three time pointe, wherein values for the . 

^ 5 baseline sample are shown as unity on ttte x-axis» As ekpected, oral treatment with 
piednisone resiilted in tibte decreased exj>ression of most of iiiQanmiation-related gene 
loci, as shown by the 24iovcr post-admini\sto bar gr^hs. Howev^» tibie 24>hour post- 
administration bar graphs show that^ for most of the gene Idci haLvrng reduced gene 
expression at 2 hours, there were elevated gene expression levels at 24 hr. 

10 Although the baselinein I^g. 14 is baised on the gene expression values before 

dfrng intervention associated with the single individual tested, we know frorn the previous 

. example^ that hi^thy individuals tend toward population normative values in a Gene 

!&cpression Profile usmg the Inflammation Gene Expression iPanel of Table 1 (or a subset 
of it). We conclude from Fig, 14 that in an attempt to return the inflammatory gene 

15 expression levels to those demonstrated in Figs. 6 and 7 (normal or set levels), 

interference with the normal expression induced a compensatory gene expression 
response that over-compensated for the drag-induced response, perhaps because the 
prednisone had been sigriific^tly metabol^ 
subject. ' 
^ 20 Pig. 15, in amanner analogous to Fig. 14, shows the effect oyeir time, via whole 

: . blood samples obtained from a human subject, adnoiriisteri^ a single dose of prednisone, 
^. . on expression of 5 geiie^^ 1). The 

. . i^-,:;y s^ples were^^ adpoimstraMo 

24 hours ;^er such admiiiistratiQn. Each whole blood sanople Was db^e^ged by the 

25 adcUtion of 04 Jig/ml of ^ 
expression profile of 
; to §^pl? shows ^ran^itic^y reduced^^pn^ expression of the 5 loca of tibe 

> f^S^W =- P)- 24 hours post adrninistration, the^ inhibitbty effect of the . 

tiian at t = 0, illustrating quantitative^^ at thp molecular level tlie wellrknown rebound . 

5 - - single J^uinan.^b^ firpin rheumatoid arthritis, of tiie adnnnistn^on of aTNF- 
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inlubiting cbmpoimd, but here flie expiessicfn is shown in compaiison to the cognate locus 
average previdusly deteiiimmed (m coiinectidii with Hgs. 6 forl&e nonnal (Le., 
uhdia^bsed, hi^thy) popMaitib^^ ^art of a larger internatibiial study involving 
pad^iifis Wti^^^ air^intisy ihe subject was foUdWi^ over a twelv period. 

5 ' The subject was enrolled in th6 study because of a failure to respond to conservative drug 
■ ttierai)y ifor rhemhatoid art^di^ arid a pl^ to change thbrapy and begin iinmediate 
' ' treatment with a 11^-itihibiting cbinpourid. iSlobd was drawn from thb subject prior to 
initiation of new therapy (visit 1). After inifiisition of new therapy; blood was drawn at 4 
\veefcs post chan^ in therapy (visit 2), 8 weefe (visit 3), and 12 weeks (visit 4) following 
It) ' ' flie start bf neiw ther^y. Blood was collected id PAX W^A isolation tubes, held at room 
temperature for two hours and then frozen at —SC^G 

Frb^ien samples were shi^ 
Mt^ciiib, di6 assignee herein, in Bbtddet^ dbibrad^ expression 
levels bf genes in di&48-gene I of Table 1. The 

15 blbbd Samples Were ffia^ RNA extrabted ^bbrdiiig to the manufacturer's 
^ - ^ recbnm^nded ilroc RNA was cblivi^ited tO:C^ leVel of expression of the 

48 mflammktory genes was detenmnbd. Exj^^ shown for 1 1 of the 48 i . 

loci in iPig. 161 XVhen itib expression restd^ for the 11 Ibcd 'aufe compared from visit one to . 
i : • a^pbp^ £iVerage bf noimial blo^ the subject shows 

20^ : :cbmide5cabi^ - 
phyadia^ DatafrxMtn 
: - Visife^;^^ the 
V Ic^^Ti^gia jti^bift ffiSfeq^y , thi^levRl ctf iT^^ai^^iii^hty gene ^cprfe^io^ 11 loci is 

^ ^v*^ V: 1^ tc^ih^ boghate Ibras aveta^ dfeteiralin^ ibf'dieiKfeKal (i,e., 

2S^^-^^^^1iihdi%nose^ \ /y' /'v-- - [ ^ 

-V ^ ' : : • ft4?Sg; ITA^ iri£l^3im2^^ 

¥ ? individaai 

-^^r^^^^^ 10^ of^itKj^ of 

/'r^-^i theflKx^^ M desoil^jn ft^^ biological ' 

condition an index can be constructed to pro^de a measurement of thb condition. This is 
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^ ;possi|>le as aresult of flie conjunction of two circumstances: (i) thereis aremarkable 

consistency of Gene Expression Profiles with respect to a biological condition across a 
P^P^^tion and (ii) there can be employed procedtires tbat provide svbstaafially 
^- J^^prodycible measureinent of constito^ 
^ ; ^ G^^^ Expression P^^ 

efficiencies of aniplification for all constituents of &e panel, are sub^tgixtially similar and 
. : '^'^^^ therefore provides a measnremaat of a biolpgical c^ndition^ Accordingly, a 
function of the expression values of re^ 

lo generate an inflammation ind^x value, which is normalized so that a reading of 1 
10 corresponds to constituent expression values Of healtihy subjects, as shown in the light- V 
hand portion of Fig. 17A. 
|n Fig. 17B, M icffl 

population of 42 norapal undiagnosed blood donors, and the resulting distribution of 
: : ^^^^ values, shown in the figure, can be seen to approximate closely a normal 
15 disuibution, notwithstanding flie relatively small population size. The values of the index 
are shown relative to 0-based median, with deviations from the median calibrated in 
standard deviation units, Thus 90% of the popplation lies witfaiii nhf and A of a 0 value. 
We haye constructed various indices, which exMbifsiniitar behavior* ^ . 

iilliistnites the use of the same imdex asjpig, vlTB, wh^e the inflammation 
: 20\^^ . for a iKirEn^l popul^pn has beien set to z^o and b^ nprmjd:^,^^ 

; ■ ;! ^^^^ . P^^tt^^:!?: standard deyia^tion units: relati^ that mf^^ian .An inflate 

I ^ r - ; ia^ex value wajs di^^^pnined for eaph meinbiptof 1^^ undiag^os!E^;^p^ of 70/ 
5 ? m:^^^^^ '^^ «sl?lt^ 17C, 

patiibese^n^^^ 

25 ' calculated for individuals imm two diseased pQpulati^ 

P^tienta.treated with metiiotrex^t^ (MT5Q whO: change therapy to more 

: 3 Q 

^. mjlfflirri adon^ in c^^3nsG4[^^ t^^^ ^ustirktes tiie 

' H - / : ^^^^ of index t^^^ Status ' 

i yy.-^: v: ^ '^ : P!^ V^^^^: m olgeetive^pa tci^^andqp^ <^e#ive. J^^y^^ two i 
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pbjpWkions weiB treiated ap^ index values from both popfeons ietumed to a 

moire nonn^ di^tiibution 

Hjg. 18 plots, in a fashion siii%ii 

7 (carieid '^s^ie* ill tf^^^ is of i)atieiits who have 

reqwnded welltb trsSatmdDtstod^^ 
■ f^en^ Who;.havB iK>ti€%6^^ f^j, 
; chldge.ItcanbbS(E«^^ 

range of the 95% eonfideiice 
10 • 5 of the 7 Ibci ar^outsidfe^M a^^ portion t>f 

thd figure showman average infltoi^ 
'^aveiagei^ainm^ ^ normal 

nhdiagriosed poptilation. This Sndex thus provid(6s a nabasure of the extent of the 
' imdedym^ Mihmat^ 
15 besides providing a measixre of biolo^d^ cbb^Bd^' ca^ l^^ ine^e the 

fefBKiiven^S of ihe Well as to^ito'^^iiiB a tai^elt fiijir thiterapfeutit; mtervention. 

H^: IPlthiisllliistrate^ ui^^ 
Mg'ect-^feringiti^ihe^^ 

• sho^vh-on the far 

20 nghtats^ofanewdierapy(aTNFinhiWtor);ai^ 

" • ' ^^ '^i?i4sek^^ 

jv^v : idrm^^g^l^^ ^^^^ 

r 5;; > V ' : Mgii^^ of three 

■ Siih^^ traditional 
m M itea^ rnfetetesEMe; at the?i>e|^inMg vvith^t3^ inhiWtoi), 

'i%spbn^^.to the'd^ti^'tce^fci^ '' -'.•'■•*■---' ■• ~ '^\'-fy^'fS::\V:^^\ • ■ ■ 

?: f A fS^i^ 

^v^y . hreaiaa^^ii^li^^ 

treated wifb methotrexate, which known to alleviate symptoints without addressmg the 
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underlying disease. Hg. 22 shows the index for each of 10 patients in the group being 
treated with Enbrel (an TNF inhibitor), and Hg. 23 shows the index for each 10 patients 
being treated with Reroicade (another TNF inhibitor). It can be seen that the inflammation 
index for each of the padents in Fig. 21 is elevated compared to normal, whereas in Hg. 
5 22, thepatients beingtreated with Enbrel as a clasps have m 

comes much closer to normal (80% in the normal range), ia Hg- 23, it can be seen that, 
while all but one of the patients being treated with Remicade have an jfiflammation jpdei: 
at or below normal, two of the patients have an abnormally, low ififlamTng^ti nn indnx, 
suggesthig an immunosuppressive response to this dwg. (Indeed, studies to shown that 

10 Remicade has been associated wjth senpus infectiQns in some subj^tis, and here, the 

inamunosuppressive effect is quantified) Also in kjg> 23. one subject has an iTiflarrwrigit^'n^ 
index ttiat is significantly above the norpaal range, This subject m fe^ also on a 
regimen of an anti-infiammation steroid (prednisone) that was being tai^^ within 
approximately one week after the inflai^ 

15 experienced a significant flare of clmical symptoms. 

Remarkably^ these examples sdUow a measurement, derived from the assay of 
blood taken from a subject, pertinent to the subject's arthritic condition. Given that the 
measurement pertains to the extent of irdElanoniation, it can be.expected that other 
infiammation^based conditiQn;^, mcludingi for example, cm;diQyiascu^ disease, may be 

20 monitored m a similar fashion* . : . V, ; ; 

Hg. 24 iilustriatej^^se p| the infjamm subject 
sufjteijtngfi^ 

initiated in three doses. The graphs show the infiaTnTnaHnn iiin^#»x jpstlVll^jfff^f^ f^^t 
treatment, and th^n 24 fapiQis afitei; the firs^ t^^^ttpsient; thf^ md^x ba§>ietume^ to the norihal 

2^ range. The inde^^ 

; ^ to the third 4^ 
hierens^tome 

Fig. 25 shows Gene Expression Piofil|5S wi&^^^ 
30 ha|lp^^ Gene Bxpressicm E whcde blpo^ treated with JbJ^rdfen 

in yiteofliirel^ 

for Ibqpro£^ is in frp^^^^ can be s^bJq^ of :&e NSA|I^ inphjj^^l^^ shaie 
a i^bst^l^^y^s^^ are ^> 
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similar Not^thf^anfjing these similarities^ each individual droghas itis own (iistinctive 
sigaature. . . . ^ 

Fig. 26 illustrates how the effects of two coidpetiiig anti-iiffl compounds . 

can be compared objectively, quantitatively/pfecisely^ and reproducibly. In ibis example^ ; 
5 expression of each of a panel of two genes (of the TnflamTnation Gene Expression Panel 
of Table 1) is measured for varjdng doses (0.08 - 250 |ig/ml) of each drug in vitro in 
whole blood. The markiet leader drug shows a cbmpleix relationship between dose and 
iiifijttranatory gene response. Paradoxically, as tibe dose is increased, gene expression for 
both loci initiaily drops and tUen ihcreaises in the case the case of tiie market leader. For 
10 the odier cbmpKbimd, a more Consistent response results, iso that as the dose is increased, 
ffie geiie eiqpressioh for both i 

Hgs. 27 flirough 41 illustrate tibe use of gene expression panels in early 
icientificatibh ^d moriifei^ 
' expit»sion pro of tfiie geiies indicated, in whole bldbS, to the adnmiistration of 
15 yaiiouis infectious agents ot products associated with mfectiouS agents. In each fijgure, the 
gene expression levels arie^ "cia^ 

baseline expression levels dcSerinmed w^ to the whole blobd prior to 

adniinistrition of the relevmit irffectioiis a^^^ In this respect the figures are similar m 
nature to various figures of our below-referenced patent application WO 01/25473 (for 
.2i> ^ample^ J 15 tbeiein^ cbric&xtratibii change is shown rafibinetrically, an(tthe 

TbaseMe IbVpl of expression level for siich 

- ^ : ' a^J^ 
OT^Serl^fii^^ leVeii>^Pcfe 

^ /'^!^^^^g^ ]y correlation fegaiiiKi^ the unity line 

^ ^rc^esi^l^^^^ 

" • • '^cbridraS^fMem^ laSF mfeting fp rni§®£^^ of the • ; 

^'^-^ 6^ CTj^fefii^^ appropriiate 

stiinuhi^Sf^fi^re^^^ 
30' tpacoirespbfidm|s1^^ 

'^fv^>. to- • 

' "^-^^ ^ s^yii a j^ram poisMive^c^ and 

lipopolysaccharide (LPS), a gram negative cell wall constituent. The jBnal concentration 
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immediately after administration of fte stimulus was 100 ng/mL, and the ratiometric 
changes in expression, in relation to pre-administration levels, were monitored for each 
stimulus 2 and 6 houre after administration. It can be se«n that 

be observed as early as two hours after athninistration, for example, in the IFNA2 loctis, 
^ as well as others, peimitting discrimin^on m resppjase betw^n gram positive and gram 
negative bacteria. 

Hg. 28 shows differential expression for a single locus, IFN(3, to LTA derived 
fi^in toe distinct sources: 

administered to acAieve a conceflteation of 100 ng/WU and the respbnse was monitoied at 
10 1» 2, 4, 6, and 24 hours aft^ administration. The results suggest diat Gene Expression 
Profiles can be used to distinguish among di£fer|^t infectious agents, h^e different 
species of gram positive bacteria. . . 

Figs. 29 and 30 show tiie response of the hiflamtnati 48A and 48B loci 
resqpectively (discussed above in connection with Hgs. 6 and 7 respectively) in whole 
15 blood to administration of a stimulus of S. aureus and of a stimulus of E. coU (in the 

indicated concentrations, just after admimstration, of lO' and 10* CFUAnL respectively), 
monitored 2 hours after administration in relation to the pre-administration baseline. The 
figures show that many of ttie loci respond to the presCTice of the bacterial infection 
Wflun two houre aftex iirf^ 
20. ^^gs. 3i ajad32correg)pnd to.Fig5.^2^ 

, them, with die exception that die rriomtorin^ here occicrs e hoturs aftst^fulmmistration.. 
v;^5*^P;f,%lod[ aj^ies^raavetothep Various l«><a.sijch as 1L2, 

. .CO J^f*T^^9?^^9°4^X'^^ '^^'l*9%3.te b^ the two infectious ^graits. 

shows thp respo^^ to the adpoinistiation of 

25 a stimulus Af E. poli (again in the concentration just after administra^on of 10^ CTU/inL) 

s^i^^^H ^^^l^^l^ monitored at 2, 6, and 24 hours 

30 Fig-34issiimlartoFig. 33,buthereflie cpDa|>a|^ 

■r V cpli :61trate ^lone' and from E. ooli filtrate to an 
• : v>5Vi ?^ of-theresiionse of 

; > y flv ^v*; ^^i^^®':; ^y^^^^ W^^^^ 9? j?f??a^3^. J5 d^^^ response of the 
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16ciis to E. coK jBltrate/thereb^ 
' response of ILIB to E. cofi filtrate. 

Fig. 35 illustrates the responses of the TnflarhTnatidii 48A loci over time of whole 
blood to a stimulus of S: iiureus (with a cx^ncentiation jiist ai^r adimiimstrati^ of 10^ 
5 Ci^TmL} monitorciJ at 2, 6^ and 24 hours aftdr adbdjmstratiorL It.can be sccti that 

tespohse over time can involve both direction add maj^lxide of change in; expression. 
(See fbf bxkmpfc 

.A = ; Figs: 36 2ind 37 show the responses/of the Tnflammation 48A ahd48B loci ' 
respectively, monitored at 6 hours to stimuli ftoniEl coli (at cdncentfatioiis of 10^ and 
1(J CiE%/mL immediately after adimnistration) and from S. aureus (at concentrations of 

10^ and 10^ CFU/mL immediately after administratioh). It caabe seen, among other 
thmgs, that in various loci, such as B7 (Fig. 36), TACI, PLA2G7, and CIQA (Fig. 37), E. 
coli produces a much more pronounced response than S. aureus^ Ibe data suggest 
strongly that Gene Expression Profiles can be used to identify with high sensitivity the 
15 presence of gram negative bacteria and to discriminate against gram positive bacteria. 

Figs. 38 and 39 show the responses, of the Inflammation 48B and 48A loci 
respectiively, monitored 2, 6, and 24 hours after admmisbution, to stimuli of high 
concentrations of S. aureus and E. coli respectively (at respective concentrations of 10^ 
and 10^ CFU/mL immediately after administration), llie responses over time at many loci. 
20 involve changes in magnitude and direction. Fig. 40 is similar to Fig. 39, but shows the . ; 
req)onses of the Inflammation 48B loci. 

Fig- 41 similarly shows the responses of the Tnflammation 48 A loci monitored at 
24 hours after adnoinistration to stimuli high concentrations of S. aureus and E. coli 
respectively (at respective concentrations of 10 and 10 CPU/xslL inmiediately after 
25 administration). As in the case of Figs. 20 and 21, responses at some loci, such as GROl 
and GR02, discriminate between type of infection. 

^es0 data support our conclusion that Gene Expression Profiles with sufficient 
I»Lecision and calibration as diesodbed herein (1) can determine subpopulations 6f 
individuals vnUx a tmown biological condition; (2) may be used to monitor the re^poiise 
30 of patients to thers^y; (3) may be used to assess Uie efficacy mid safety of ther^y; and 
(4) may used to guide the medical management of a patient by adjusting therapy to bring 
one or more relevant Geno Expression Profiles closeir to a target set of values, which tosiy 
be iionnative vahies or other desired or adnevable values^ 

Expression Profiles may provide meaningful information even when derived from ex 
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vivo treatment of blood or oflier tissue. We have aflso shown that Gene E?^n:ession 
. Profiles deiived firom peripheral whole ibiood are inf ormatrye of a wide range of 
conditions nei&er directly nor typically associated with blood, 

Ftnlheimore, in embodiment of the present invention. Gene Expression PtofQeS 

5 can also be ysed for characterization and early idei^tification Occluding pre-symptomatic 
states) of infections disease, such as sepsis. This characterization mcludes discriminating 
between infected and uninfected individuals, bacterial imd vind iirfe^^ specific 
subtypes of pathpgeiiic agents, stages of the natiiral history of infection (e.g., eariy or 
late), and prognosis. Use of the algorithinic arid statistical approaches d^ above to 

10 achieve such id^tification and to discrinpptate in such fa3hion is within the scope of 
vanous epabodimenb herein. 

02331700119 22473ai ' ' 
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Ta^lp- i TriflaniTiri^tityn fl^eExpiessicat Panel j 


<Syiiib61 . 


Name 


Classification 


Description [ 


ILIA 


InterieuldiQ 1, 
alpha 


cytokines- 

chemokines-growth 

factors 


Proinflammatory; constitutively and j 
mcinciDiy expressea m<vaneiy oi-ceixs* i 
Generally cytosolic and released only 1 
duriag severe inflapdmatory disease 1 


ILIB 


laterleukin 1, 
beta 


cytokines- 
chemokines-growth 
: factors 


Pr6inflammatory;constitutively and | 
mducibly expressed by many cell types, 1 
secreted j 




Tumor • 
necrosis 
factor, alpha 


cytokines- 

chemokmes-growth ; 
factors 


%oinflanaimatory, THl , mediates fiost j 
response to bacterial stimnJus, regulates | 
cell growth & differdntiation j 


IL6 


Literleukin 6 
(interferon, ^ 
Deia z,) 


cytokines- 

chemokines-growth v 


Pro- and antiinflammatory activity, THZ | 
cytokine, regulates hemotopoietic system | 
and activation of innate response | 


]LS 


1 ibteilSi^^ 


• Cytokines- 
chemokines-growth 
factors 


Piroiirflgunmatbty, major secondary 1 
/ ihflamrnatmy cell adhesion> j 
sigoial transduction, cell-cell signaling, | 
angipgenesis, synthesized by a wide | 
frailty of ccSl jt^^ 1 




1 Interferon 


cytojKJiico- 

c^emokines*grow^ , 
. "fikrtors^^^ ^ ./--".vV 


Frb- and gintt iiifl arnmatorv activity, 'lliHi 1. 

cytoldnOi nonspecific inflammatoxY. 1 




Mterleiilcm 2 


Cytokines- 

chemokines-growth 

factors 


T-cell^^ia^ ; 1 
activated T-cells, regulates lyn^oeirte j 
activation and difierentiation;.iiibibi^ 1 
^©ptosis, THl cytokine j 


IL12B 


jliti^jaan^- 
12p40 


:.cyU*flai^ 
chempkmK-rgj^ 
factors 


i iferoinilaDtottatbrjr^inediat^^ j 
I ;dmmumty, THl cytokine, requires c6- 
stimiilation with IL-18 to mducenr^ 
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IL15 


laterleukin 
15 


cytokines- 

chemokines-growth 

factors 


Proinflammatory; mediates TVcell 

activation, inhibits apoptosis, synergizes 
with lL-2 to induce IFN^g and 


IL18 


Interleukm 
18 


cytokines- 

chembkines-growth 

factors 


Proinflammatory, THl, ixmate and 
aquired immunily, promotes apoptosis, 
requires co-stimulation with IL-i or IL-2 
to induce THl cytokines in T- andNK-^ 
cells 


TLA 


Ibterleukin 4 


cytokines- 

chemokines-growth 

factors 


Antiinflammatorjr; TH2; suppresses 
proinflammatory cytokines, increases 
expres^dn of IL-IKN, regidates 
lymphocyte actrvi^on 


■ < ■ 


IntcrleukinS 


cytokines- 

chemokines-growth 

factors 


Eosinophil stimulatory factor; stimu^^ 
late B cell differentiation to secred&n of 


ILIO 


Ihterleukin 
ID 


cytokines- 

cheinoldnes-groivih 

factors 


Antiinflammatory; TH2; suppresses 
production of proinflammatory cytokines 


TLIS 


iDterleuJcia 
13 


cytokines- 

chemokines-growth 

factors 


lohibits inflammatory cytokine 
production 


ILIRN . 


Interleukin 1 
receptor y 


C5^okines- 

chemokmes-growth ■ 
faetpis : . 


ILl receptor antagonist; 
Antiinflarnma^^ inhibits binding ojf JLr 
1 to ILr-i receptor by binding to receptor 
without stimulating ILr-l-lil^ activity 


E.18BP 


Binding 
S^otein 


cytokines- 
' chemokines-growth 
factors ■ . 


Implicated in inhibition of early THl 
cytokine responses * 


TGHBl 


. Transformin 
g growth 
xdctor, Dpia. I .. 


cyloknies-' 

chemokines-growth' 

laciors 


Pro- and antiir^flammatory activity, antii- 
apoptotic; cell-ceU signaling, can either 
inniDir or;Sumxtiaie ceu growHi ■ 




Interferon, 
alpha 2 


cytoldnes- 
cheiholdhes^growth:i 

factors. • - 


interPoTon produced by macropbage^ wifii 
;arrtivfeal - ^ 

iLll_J_^ ^Vy . ■ • ' ^ ^ : • 
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GROl 


GRbl 

oncogehe 
(melanoma > 
growth 
stimulating 
activity, > ; 
alpha) 


cytokines- 

chemokifieS-gtoAvtii: 

factors 


AKA^S 1 1 
'iieutropliils 


GR02 


GR02 
oncogene 


cytokines- 

chemokines-growtfa 

factors 


AJCAM^ Macrophage 
inflammatory profem produced by 
moncytes and neutrophils 


tNFSF5 


Tumor 

necrosis. 

factor 

Gigand) 

superfaroily, 

meiiib0r;5 


cytokines- 

chemokines-grdwth 

factors 


ligand for CD40; expressed on the surface 
of T cells. It regulates B cell function by 
enga^g CD40 oii the B cell surface 

* 


TNFSF6 


Tumor 

necrosis 

factor 


cytokines- 

chemokines-growth 

factors 


AKA FasL; Ligand for FAS antigen; i 
transduces apoptodc signals into cells. 


f 

' « 1 A* ^ t 

"i • . _ . - 


(ligand) 
superfamily, 
member 6 






CSF3 


Colony 
stimulating 
factors 
(granulocyte) 


cytokines- 

chemoldnes-growth 

factors 


AKA GCSF;cytofcine that stimulates 
granulocyte development 






pell signaling and 
activation 


KegulsUipiy prot^ that may be askkd^ted 
with lupus ^ 



! 
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CSF2 


Granulocyter 

colony 

stimulatiiig 

factor 


cytokines- 

yjueinojfcLines~g]rowtn 

factors 


AKA GM-CSF; Hematopoietic growth- 
factor; stinaulates growth and 
differentiation o£ Jbematopoietic prectirsor 
cells from yanous lineages, including 
granulocytes, maCTophages, eosinoESdls, : 
and erydux)cytes 


TNFSF13B 


Tumor 
necrosis. . 
factor 

superfamily, 
member 13b, 


cytokines- 

chemokines^growth 

factors 


B cell activating factor, TNF family 


TAC3 


Transmembr 
ane activator 
andCAML 
interactor 


cytokines- 

chemokines-growth 

factors 


T cell activating factor and calcinm 
cyclophilin modulator 


VEGF 


vascular 
endothelial 
growth factor 


cjtokines- 

chemokines-growfh 

factors 


Producted by monocytes 


ICAMl 


Inteicellular 

adhesion 

moleqnlel 


Cell Adhesion/ 
Matdx Protein 


Endothelial cell surface molecule; 
regulates cell adhesion and trafficking^ 
upregulated dQriag cytokine stjnu^ 


PTGS2 


Prostaglahdi 

endpporojude 
^syfath^^ - . 


Enzyme /Redox 


AKA COX2; Proinflammatoiy, meniber 

of arachldriTlli^ ar^rl ff\ ryrrk^ff^r%r%i^ 

cbnyersioli pathvi^ayi^^^^^ 
iMXMnfla^ r 
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NOS2A 


Nitric oxide 
synthase 2A 


Enzyme / Redox 


AKA iNOS; produces NO which ; 
bacterioddai/tuinOricidal 


PLA2G7 


Pliospholipas 
e A2, group 
yn platelet 
aSdvadiiig 
factor 

acetylhydrola 
se, plasma) 


Bn2^yme /Redox 


Platelet actiyaling factor 

— i — _ * - 


HMGXl 


Heme, 
oxygenase V 
(decycling) 1 ^ 


Enzyme/ Redox /, 


Endotoxin iiiducibljei 




F3 

" - ■- ■ 


Enzyme / Redox ^ 


AKA thromboplastin. Coagulation Factor 
3; cell smface glycoprotein responsible 
for coagulation catalysis 


€D3Z 


(a>3 antigen, 
z6ta 

polypeptide 


Cell Marker 


T-cell surface, glycoprotein. . 


PtPRC 


protein 

tyrosine 

phosphatase, 

receptor 

type,C 


(>D Marker 


AKA CaMS; mediates T-ceD activation 


CD14 


(3)14 
antigen 


GellKiaikCT 


X^P&i!aciqf^ as marker for 

mbnocytes^^^^V: : ; : 


CD4 


C3>4 antigen 
(p55) 


:Cfell Marker 


Helper T-cell m^er 

' ■ ■ . • ■ " • / • 

; ■ • - ■ • ; . ■ ■ i . • 

• .• >" .• 



Wp 03/040404 PCTAJS02/36084 

51 



CD8A 


CD8 antigen, 
alpha 

polypeptide 


Cell Marker 


Suppressor T cell maiker 


CD19 


GD19 
antigen 


Cell Marker 


AKA Leu 12; B ceQ growth factor 


HSPAIA 


Heat shock 
protein 70 


Cell Signaling and 
activation 


heat shock protein 70 kDa 


MMP3 


Matrix 

mctalloprotei 
nase 3 


Proteinase / 
Proteinase Inhibitor 


AKA stromelysin; degrades fibronectixi, 
laminin and gelatin 


MMP9 


Matrix 

metalloprotei 
nase 9 


Proteinase/ 
Proteinase Inhibitor 


AKA gelatinase B; degrades extracellular 
noiatrix^^ secreted by IL-8- 
stitntilat6d neutrophils 


PLAU 


Plasminogen 

activator^ 

urokinase 

/ 


Proteinase / 
I^^einase Lilubitor 


AKA uPA;xleaves plasminogen to ^ 
plasmin (a protease responsible for 
nonspecific extracellular niatrix. 
degradation) 


SERPINEl 


Serine Xor 

cysteine) 

protease 

iniiibitor, 

clade B 

(ovalbumin), 

membei' 1 


Proteinase/ 
Proteinase Inhibitor 


PiasnMogen activator inhibitot^l 7 PAI-1 


TIMPl 


tissue 

inhibitor of 

inetaEoi^^ 
nase 1 ■ / 


Proteinase/ 
Proteinase £ahibitor 


3in:eva:sibly binds and inhiHts 
metalloproteinases, sach as coUagenase 
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CIQA 


Comjplement 
component 1» 

q 

subcompone 
nt, alpHa 
polypeptide 


Proteinase/ . 

Proteinase Inhibitor 


Serum complement system; forms CI 
complex with the proenzymes clr and cis 

•■ ■ ' ■ 


I1LA.DRB1 


Major 

' histoc'otn'Dati 

AAA vV^%^ \^XAA L/ It *J| 

biUty 
.cpmj^lex, 
class II, t)R 
beta I 


Mstodotepatibilit^^ 


^ Binds antigen for presentati^^ to CD4+ 
cells 
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Table 2* Diabetes Gene Egression Panel 



Symbol 


Name 


Classification 


Description 


G6PC 


glucose-6- 

phospbata3e». 

catalytic 


Glucose-^, 

phosphatase/Glycogen 
metaboii^ 


Catalyzes the jBnal step in tiie 
gluconeogenic and glycogenolyti 
pathways. Stimulated by 
glucocorticoids and strongly inhi 
by insidiii. Oveiexpressibn (in 
i^njunction with PCKl oyerexpa 
leads to increased hepatic g;lucos 
.l»oduetion. 


GCG 


glucagon. 


panpreatiQ^{>eptide hon^bne 


Panc^teadc hormone which count 
the glucose-lowering action of in 
by stimulating glycogenolysis an 
gluconeogenesis. Underexpressi 
glucagon is preferred. Glucagon 
peptide (GLP-1) proposed for tyj 
diabetes treatment inhibits glucaj 


GCGR 


glucagon receptor 


glucagon receptor 


Expression of GCGR is strongly 
upregulated by-^ncose. \Deficiej 
imbalance could play a role in 
Has been looked as a potratial fc 
therapy. 


GFPTl 


glutamine-fructose- 
o-phosphate 
transaminase 1 


Glutamine anciidotransferase 

\ 


The rate limiting enzyme for glu 
entry into the hexosamine biosyt 
pathway (HBP). Overexpressior 
GFA in mtiscle and adipose tisst 
increases products of the HBP w 
thought to cause insulin resistant 
(possibly through defects to glue 


GYSl 


glycogen synthase 1 
(muscle) 


Transferase/Glycogen 
metabolism 


A key enzyme in the regulation « 
glycogen synthesis in the sfceletf 
muscles of hiunans. Typically 
stinmlated by insulin, but in NlE 
individuals G& is shown to be 
conogdet^y resistant to insulin 
stimolaticHi (decreased activily a 
activation in mu^le) 


HK2 


bexo]dnase2 


hexoldnase 


Phosphorylates glucose into glui 
phos0iate. NIDDM patients ha: 
HK2 activity which may contril 
insulin resistance. Similar actio 
GCK. 



rv^kMTk 
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INS 


iTi5ailiTi. 


lasulmrec^^ ■ ; 


Decreases blood glucose cpnceni 
and accelerates glycogen syiithes 
the liver. Not as critical in Nil)! 
inlDDM. 


JRSl 


insulin receptor 
substrate 1 


signal 

transduction/transmembrane 
receptor protein 


Positive regultion of insulin actic 
protein is activated when insuhh. 
to insulin receptor - binds 85-kD 
subunit of PI 3-K. decreased in s 
muscle of obese humans. 


PCKl 


phosphoenolpyruvate 
carboxyldnase 1 


r<tiO" 11 If 11 HTi g gluconeogenic 
enzyme 


Rate limiting enzyme for 
gluconeogenesis - plays a key to. 
regulation of hepatic glucose out 
insulin and glucagon. Overexpre 
the liver results in increased hepi 
ghicose production and hep^c ii 
resistance to glycogen synthe 


PIK3R1 


phosphoinositide-3- 
kinase, regulatory 
subunit, polypeptide 
1 (p85 alpha) 


regulatory enzyme 


Positive regulation of insulin act: 
Docks in IRS proteins and Gabl 
activity is required for insulin sti 
translocation of glucose transpor 
the plasma membrane and activa 
glucose uptake. 


PPARG 


^ 

peroxisome 

prolif erator-activated . . 

receptor, gamma 


transcription factor/Iigand- 
dependent nuclear receptor 


The primary pharmacological tar 
the treatment of insulin resistano 
KIDDM. hivolved in glucose ani 
metabolism in skeletal muscle. . 


PRKCBl 


protein kinase C, 
beta 1 


protein kinase C/protein 
phosphorylation 


Negative regulation of insulin ac 
Activated by hyperglycemia - in* 
phosphorylation of TRS-l arid ret 
insulin receptor kinase activity. 
Increased PKC activation inay le 
oxidative stress causing overexp 
of TGF-beta and fibronectin 


SLC2A2 


solute carrier family 
2 (facilitated glucose 
transporter), member 
2 


glucose transporter 


Glucose transporters expressed i 
in b-cells and liver. Transport g 
into the 1>-6ell. Typically 
underexpressed in pancreatic isli 
of individuals with NIDDM. 


SLC2A4 


solute carrier family 
2 (facilitated glucose 
transporter), member 
4 


glucose transporter 


Glucose transi>orter protein tiutt 
mediator in insulin-stimiilated g 
uptake (rate limiting for glucose 
Underexpression not inopbrtant,. 
overexpression in musdp arid ac 
tissue consistentiy shown to ina 
^ucose transport. 


TGFBl 


transforming growth 
factor, beta 1 


Transforming growth factor 
beta receptor ligand 


Regulated by glucose - in NBDC 
individuals, overexpressio© <doe 
oxidative stress - see PKQ prw 
renal ceil hypertrophy leading tc 
diabetic nephropathy. 
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TNP 



tumor necrosis factor 
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cytoldne/turQQr aeCTosis 



PCiyDS02/36(»4 



Negative regulation of insufin ac 
Prodaced in excess tgr adqwse ti 
obese individuals - increases IR5 
phosphorylation and decreases h 
tor kinase activitv. 
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Taibis 3. t^ostate C3(^e Expressi^^ 


S;ymb6j 


Name 


Classification 


Description 


r,' ABCdi 


sub-family C, member 1 


membrane transporter 


AKAMRP1,ABC29: 
Mnltispecific organic anion 
membrane transporter; 
oveiexpression confers tissue 
protection against a wide 
variety of xenobiotics due to 
their removal from the cell. 




\Acid phosphatase^ ; . 
i)rdstate 


^hdsi>hatase 


AKA PAP: Major 
phbsphatase of the prostiate; 
synthesized under androgen 
regulation; secreted by tiie 
epithelial cells of the prostrate 




B^eU CaJL / lymphoma 

■ ... : - ■ 


ap6j>tosis hihibitor - cell 
cycle cspntrol - 
oncogenesis 


Blocks apoptdsiis by 
interfering with the activation 
crfcaspases ^ 


BIRC5 


• 

Baculoviral lAP repeat- 
contauiing 5 


apoptpsis Inhibitor 


AKA Survivin; API4: May 
counteract a default induction^ 
of apoptosis in GUM. phase of 
cell cycle; associates with 
microtubules of the mitotic 
spindle during apoptosis : 


CDHl 

. . . .. • -. s • 


Gadhexin 1, type 1, Er . . 
cadherin 


iMfl-ceU adhesion / 
interaction 


AKA ECAD, UVO: Calcium 
iph^dependent ceH adhesion 
molecule that mediates cell to 
cell interactions in epittife^al 
cells . . 


C3DH2 


. .,'.V • 

Cadherin 2, type 1, N- 
cadheiiB , 


cell-cell adhesion / 
^interacticm 


AKANCAD, CDHN: 
Calcium-dependent . . 
glycoprotein that mediates 
celjH^ell interactions; miy be : 
involved in neurbnal 
recogoition mechanism ; 


CDKN2A 


. C^clm^epeadeiit kinase 
inhibitor 2A 


ceB cycle coiittol--- 
tumpr ^nppresfsor - 


AKApl6,MTSl, 1NK4: 
Tumpr^OTppressor graie j 
involved in a variety of ; 
mahgnancies;^^^ 
diploid c^ells in late Gl 




Gatfnin, alpha 1 ^ 


cell adhesion 

■ . * • " . :■ • ' ' » 


Binds cadherins and links 
them with the actin 
c^bsk^leton . 
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Fomi 


Folate Hydrolase 


hydrolase 


AKAPSMA,GCP2: 
!&cpressed in nomnflt sm/i 

neoplastic prostate cells; 
membrah^ bound 

glycoprotein; hydrolyzes 

folate and is an N-acetylated 
a-linked acidic dipeptidaRft 


OSTTl 


Glutathione-S- 
TransfeiBse, theta 1 


metabolism 


'C»ataivzes the t^rxtmttr^x^f-^^ 

•"v v'-wty u^^Qon or 

reduced glutathione to a wide 
number of exogenous and 
endogenous hydrophobic 
electeophfles; has ata important 
role in human carcinoptoesis 


HMGIY 


Higjb^^ mobility group 
protem, isof orms I and 


DNA binding- 
transcriptional 
regjalation - oncog^iie 


binding site at promoter 
le^on; involved in Ae 
transcrirktif^ri TY^cnvl^i'trkri a-t 

genes contaiaiiig; or in <dose 
proximity to a+t-ricb zeeioiis 


HSPAIA 


Heat shock 70kD protein 
lA 


cell signzdling and 
activation 


AKA HSP-70, HSP70-1: 
Molecular chaperone, 
_^ uiuAii^pi» A u ncn mJKxNA 




Insulin-like growth 
factor 1 receptor 


cytokines - chemokines 
- growth factors 


Mediates insulin stimulated 
DNA synthesis; mediates 
IGFl stimulated cell 
proliferation and 
differentiation 




Interleukin6 


c3^okines - chemokines 
- growth factors 


Pro- and anti-inflammatory ' 
*»*>'UV'iijrj ixxifi* cyiojune, 
regulates hematopoiesis,: 
activation of innate response, 
ostepcla^t 4ev^6idpme]i^ 
elevated ia sot of patiebts 
with metastatic cancer 




ilritdfleiiildn 8 


cytokines - chemokines 
~ growth factors 


AKA SGYB8, MDNCF: 
Rroinflatnmatory chemoldne; 

m^ior <sgCATidayv tfi'flamririafftTT 

UAW|VU ""^Kj '1 III Kill 11 lifH^.rt_J 

m^ator residtinig in cell 
adhedon, signal transduction, 
cell''<^ll sijprnaHng; leifulates 
angipgenesis in prosti^ 

:caocer- • ■ . • : 




•^^angai l """^''^ 


tutkior suppressor 


suippiessor of metast^c 
ability of prostate cancer cells . 


KLk2 


Kiillikiein 2, prostatic 


firotease - kallikrmn 


AKALhGK-l: (3^^^ 
tailild^ 

lestnct^ mainly to tite 

_ )rostate, ^ . --^j ' ^ . 
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KLK3 


KallikrcinS 


protease - kallikrein 


AKA PSA: Kallikrein-like 
protease which functions, 
nomaally in liquefaction of 
seminal fluid. Elevated in 
prostate cancer. 


KRT19 


Keratin 19 


structural protein - 
differentiation 


AKA K19: Type I ei)idernial 
keratiii; may form 
iutermediate laments 


KRTS 


Keratin S 


structural pr6f ein - 
differentiation 


AKA EBS2: 58 kD Type n 
Iqeratin co-expressed with 
keratin 14, a 50 kD Type I 
keratin, in stratified : 
epifhelium. KRT5 exoression 
is a hallmark of mitotically 
active keratinocytes and is the 
primary structural comjponent 
of the 10 nm intermediate 
filaments of the liiitotic 
epidernial basal cells. 


KRtS 


Keratin 8 


structural protein r 
differentiation 


, AEA 0/CK8: Type H 
keratin; coexpressed with 
Keratin 18; involved in 
intermediate filament ^ 
formation 




Lectin, Galactoside-* 
biiiding, soluble 8 


cell adhesion - growth 
and dififereiitiatiibh 


AKATCr A- 1 • binds to beta 
galactoside; involved iii 
biiological processes such as 

. cejj adhesioh, 6eU 
regiilation, inflarnmation, 

iiinmiu^ 

, and metastasis . 




Y-xnyc avian 
myelocytomatosis 
oncogene homolog 


traiiscription f actor • , , 
oncogene 


, ifrmiiaripfi^ that 
pri>|ii6leis cell piroliferation 
an4;t^ 

; ac^yatihg ^d#h-prov^ v 
gene^; may also reprtess gene 
expre^ion 






cell adhesion 


AKA NRP, VBGF165RZ A 
novel VEGF rep^tpir that 
modulates binding to 
KDR(VEGF receptor) and 
subsequent bioactivity and 
therefore may regulate VEGF- 
induced angiogenesis^. 
calcium-independent ^11 
.adhesion molecule fliat . 
i^ctibn duidSl^the forination 
of certain neuronal drcuits 


FARTl ^ 


Prost^e androgen- 
jcegt42^ed transcript 1 




Exhibits increased exjnressiob 
in LNCaP cells upon e^xposuTE 
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to androgens 



PCA3 I Prostate cancer antigen 3 



AKA DD3: prostate specific; 
highly expressed in prostate 
tumors 



AKA IPCA7: unknown 
j functioii; co^e^^r^sed with 
known prostate cancer genes 



PGANAP7 I P^^ostatc cancer 
■ . — — associated protein 7 



Prostate epithelium 
PDEF I specific Ets transcription 
factor 



transcription f actOT 



PLAU 



Urdkinase-type 
plasminogen activator 



proteinase 



Acts as an androgen- 
index)endent transcriptiona] 
activator of the PSA proinoter; 
directly interacts wititi the 
DNA binding domain of 
androgen receptot and 
enhances .androgCT**]nediated . 
activation of the PSA 
promoter • ... 

AKbVUPArOR^ 
plasmiiiogen to plasmin 



POVl 



Prostate cancer 
oveie^cprcfssed gene 1 



RNA ex{H:essed selectively in 
prostate tumor samples 



PSCA 



Prostate stem ceU 
antig^ ^ - . 



antigen 



Prostate-specific cell surface 
antigen expressed strongly by 
both androgen-dependent and 
-independent tomors 



PTGS2 : 



Prostaglandin- 
^td:6p6roxide synthase Z: 



cytokines - chepioMnes 
growth factors , 



AKAGOX-2: 

Proinflammsttory; member pf^ 
arachidonic acid to prostanoid 
conversion pathway 



S<^i^e proteinase 
SBKPiNiBS I iniibitor. clade B, 
meiriber 5 



proteinase inhibitor - 
tumor suppressor 



AKA Maspin, PK: Protease 
hxhibitor; Tumor suppressor^ 
especially for metastasis. 



Seime (or cystein) 
^ j i^x^^i^ase inhiHtor, 
circle E, member 1 



|>i^t!^iDase inMbit 



AKA PAIl: regulates 
fibrinolysis; i^ubits PLAU 



Sigiial transduction and 
^tivator of transcription 



transcription factor 



3 



AKA APRF: Transcription 
I factor for acute phase 
] response genes; rapidly 
activated in response to 
certain* cytokines and growth 
I factors; binds to ILdresponse 

eStements - > . - ' • 



I Telbinoase reverse 
traijisa^^ 



Ribonucleoprotein which in 
vitro recognizes a siii^e- 
I stranded G-ridi telomere 
j priaooer and adds multiple 
telomeric repeats to its 3- . ; 
[ faj]^ end by Tjsuig an RNA 
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TGFBl 


Transforming growth 
factor, beta 1 


cytpldines - chemokiijes 
« growth factors 


AKA. DPDl, CED: Pro- and 
antiinflammatory activity; 
^ti^^qplppto ceU-Tcell 
signaling, can either ii^iibit or 
stimulate cell growth — 


TNF 


Tumor necrosis factor, 
: member -2 ] 


■ •■ 

cytokines - chemokines 
- growth fstotors 

■ ■' • 


AEATNF alpha: 
Proiiaflammatory cytokine that 
is the primary mediator of 
immune response and 
regulation, associated with- 
THl/responses, mediates hdst 
rje^po^se to bacteHal stunuli, 
regulates cell growth & 
differentiation 


TP53 


Turhot protein 53 ; : 

• ■ 


t)NA oinding protein - 
cell cy^le - tumor 
supprfessor 


AKA. P53: Activates 
expression of genes that 
inhibit tumor erovt^tli and/Dr 
invasion; involved in cell 
<^cl6 regulation (require 
■^wth arrest at Gl); intubits 
cell growth through activation 
of cell-cycle arrest and 
apoptosis 


VEGF 


Vascular Endothelial 
Growth Factor 


cytblcipes - chemokines 
- growth faetors 


AKA yPF: Induces vascular 
permeability, endothefiat cell 
proliferation, angiogenesis 
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Table 4. Skm Refuse Gene E:qpression Panel 


Symbat 


Name 


Oassific 
ation 


Description 


is AX . 


BCL2 associated X 
protein 


'apoptosi 
s 

indtictio 

n-geina 

cell 

develop 
ment 


Accelerates programmed cell death by 
binding to and antagbiii2jng the apoptosis 
repressor BCL2; may induce caspase 
activation 


■• ) ■ - 

BGL2 I 


B-c^ll 

GpLyiymphoim 2 


apoptosi 
s 

inhibitor 

-<m 

cycle 

oncogen 
esis 


Litegral mitochondrial membrane protein 
that blocks the apoptotic death of some 
cells such as lymphocytes; constitative 
expression of BCL2 thought to be cause of 
follicular lymphoma 


BSG 


Basignin 


signal 
transdncr 

ion-^ 
"nerinher 

al 

plasma 

membra 

ne 

/protein 


Member of Ig supetf amily; tumor cell- 
derived coUagenase stimulatory factor; 
stibtnvQates matrix metalloproteiniise 
synthesis in fibroblasts 


COL7A1 


Type Vn collagen, 
alpha 1 


collagen- 

differenti 

ation- 

extraceD 

nlar 

matrix 


alpha: 1 subnnit of type VII collagen; may 
link collagen fibrils to the basement 
membrane, 


- CRABP2 


Cellular Retinoic 

AcidBindmg 

Protein 


retinoid 
binding- 
signal 
transduct 
ion- 

transcrip 
tion 

regulatio 
n 


Low toolecular weight protem highly 
expressed in skin; tihong^t to be important 
in RA-mediated regulation of skin growth 
& differratiation 


CTGF 


Comiective Tissue 
Growfli Factor 


ii^sulin- 

like 

growth 


Member of family of peptides including 
serom-induced immediate eariy gene 
products expressed after induction by 
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factor- 
differenti 
ation* 
woundin 

-g - . 


growth factors; overe^qaressed in fibrotic 
disorders 


DUSPi 


Dual SpecijBcity 
Phosphatase 


oxidative 

stress 

response 

-tyrosine 

phosphat 

ase 


Induced in human skin fibroblasts by 
bxidative/heat stress & jgrowth factors; de- 
phosphorylates MAP kinase erk2; may play 
a role in negative regulation of cellular 
proliferation 


FGF7 


Kbrobliist growtii 
factor? 


growth 
factor- ^ 
differehti 
ation- 
wdundin 

resiponse 

-signal 

transduct 

ion • 


aka KCJF; Potent mitogen for epi Aelial 
cells; induced after skin injury 


FNl 


Fibroneqtiui 


ceil 

adhesion/ 

motiUty- 
signal 
tiransduct > 
non 


lilajor cell surface glycoprotein of many 
fibroblast cells; thought to have a role in 
cell adhesion, morphology, wound healing 
&cellmotili^ 




fV'-f OS iftW^ 
Oftcp^ene 


transcrip 
tion r 
factor-r ; 
inflamm 

,\atoiyy:V'~;'> 
re^poiiise 
-cell 

growth i 

&; . 

miain^^ 

■pcei^hi-i' ■ 


Iftoto-oncoprotein acting with JUN, 
{ Stimulates transcription of genes with AP-1 
regulatory dtes;, in som^ 
expression is associated mth apptptic cell 
death 






;p4li. -'' 4 
cycle- V 

13NA 


ifraiiscnptipn 

stressftil^^^ i^ax^ conditi(d^% 

binds to PG^A affecting it's interactioif ' 
:\^th some ceD division j^^ 






cytofcaie^ 

iJiiOTidfciv 
ncis-^ 


AKA SCyBl; cheinotaetic for neui^^ 
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growth 1 
factors j 




HMOXl 


Heme Oxygenase 1 


metaboli 1 
sm- 1 
endopljas { 
mic 1 
reticulu I 
in 


Bssentiial enzyme in heme catabolism; 
HMOXl induced by its substrate heme & 
other substances such as oxidizing agents & '■ 
UVA 


leAMI 


Inicrcellulair 
adhesion molecule 
1 


Cell 
Acttiesio 

n/ 

Matrix 
; Protein 


./--".".»- 
EndotheUal qetl 

cell adhesion and tr^Sckmg, upiegulated 

duiing cytokine stimulation 


ILIA 


Inlcrleukin. 1, alpha 


cytokine 1 
s- 1 
.chemoki 
•nes- : 
growth 
factors 


Proinflammatory; constitutively and 
inducibly expressed in variety of cells. 
Generally cytosolia and released only 
during severe inflanunatory disea^ 


ILIB 


Interleukin 1, beta 


cytokine 1 
s- 

chemoki 
lies- 
growth 
factors 


Proinfl amTnatory;constitutively and 
inducibly exi»:essed by many cell types, 
secreted, _ . 




Interleukin 8 


cytokine 

cbemoki 

^i^'- ..... 
grovy^th 
factors • 


Proinflammatory, major secondary 
mflammatory mediator, cell adhesion, 
signal transduction, cdlrceU signaling, 
angiogenesis, synfhesizeidby a wide variety 
of cell types . 


ivl' 


Invoiucrin 


structura 
lprotein% 
peripher ^ 

plaCTtta- 
membra 
ne 


I i ■ 

1 GompDiibnt^of crosslinfeed 
jWyelope; @^ the cgftosol 
1 becoHung orossii^ membrane, 
r proteins by transglutaminase 

1 ' ' 






transcrip 
tioh 4 

factorb(^^ 
• DNA A.V 
J>lnding 


1 iProftFonct>protein; co^ 
1 transcription factor Af -1 that interacts 
1 ^ire^^ sequraees to > 
L^^^gulate:^^0v|^l:^^ Jiit. 




Keratin 14 


stnib^^ 
Iprotein- 
^Selreiid 
ation- 


1^ i keratin; associates with keratin 5j 
comppQe$it Qf in^ filaments; " J 
I seversfl blistering skxD 

disoinder^ (cs^^ ddBects^^ 
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shape 






KRT16 


Keratin 16 


stnibtura 
1 protein- 
djffereiiti 
ation- i ' 
ceU 
shape 


Type I keratin; component of intermediate 
filamrats; induced in skin conditions ! 
favoring enhanced proliferation or 
abnormal differentiation 




KRTS 


Keratin 5 


strUGtiira 

Iprotc^ 

dififcienfi 

atictti^" 

cell 

shapbS V- 


Type n intermediate fUament chain 
expessed largely in stratified epithelium; 
hallmark of mitotically active keratinocytes 






: Mitogen Adtivated^ 
Protein Kmase$ / 


kinase^ 
stress ' 
itsponsiei : 
- sigtiaJ ^ 
traliSduct 
ion \- 


aka mitogen activated protein kinase 
, regulates; c-Ji^^ 1^ to cell stress; 
UV irradiation of skin k:tiyates MAPK8 




• MMPl / 


Matrix 

MfetaUoproteinase 


Proteiaas 
e/ 

Proteinas 

■e *'" 
innibitor 


aka CoUagenase; cleaves collagens types 1- 
UI; plays a key role in remodeling occoriiig 
in both npnnal & diseased conditions; 
transcriptionally regulated by growth 
factors, hormones^ cytokines & cellular 
transformation 


; i . .... . . 




^J^atilX;; ; V ..y.';;:i:■:^;^\; 
M^talidproteinase: 


Proteinas 

^^E^rdli^ais 
-A ...... 

iQaiuhit<&>j: 


aka Gelatinase; cleaves collagens types IV, 
V, Vn md:gd^^j^ I; produced by ! 
normal skin, fibio^^ may play a role in 
regulation of vascularization & die ' 
>ii^ammatory response 










:|aka Stromejysin; degrades fibronectin, 

^laniiniiiil^^ 

fwx>tei^^^^^^^ 

"wound repair; progression of 
; alherosplerosis :& ta 

piroduded predominantly by c^^ ? 
tis^e cells 


i ' 
- ' * ' 




metaUbproteinase 9 


Protiabsr^ 


AKAgblatlSas 
riiiat^ 




:;..NRU2-'1-1; 


"l^i^earWl^^ 


traiisa^i) 

adtivstfio; : 

jsiglial :. 
tr^isdi»^^ 


^xecej)ti:^^^^ v 

transcnptibti f^ 

^of cylpchrome P-450 gehes 



I 
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ion- 

xenobiot 
ic 

metaboli 

sin . 




PCNA 


iToliieratmg Cell 
Nuclear Antigen 


' DNA 
binding- 
DNA 
replicati 
on-DNA 
repai^- 
cen 

proliferat 
ion 


1 Reouited for Iv^t-li t^ma t^^i^^^*^. «_ 
1 Ax.\.^uxi.bu uviui x/iNxx lepncation & 

repair; proces»ivity factor for DNA 

polymerases delta and epsilon 




Prqtemase;inluto 
3 skm derived . 


proteinas 
e 

inhibitor 
.^protein-:-: 
binding- 
extracell 
ular 


1 cut^i o JVAJ^, MTotemase mhibitor found in 
epidermis of severalinflaTniTiatory skin 
diseases; it's expression can be used as a 
marker of skin imtancy 


PLAU 


Plasminbgdi 1 : 
activator; iiipkinase 


Protein^ 
e/ 

Proteinas 
• e 

Mubitor 


AKA uPA; cleaves plasminogen to. plasniin 1 
■ (a protease responsible for nonspecific 1 
1 eAiraceiiuiar matnx degradation) | 


P1^QS2 


Prostaglafldin- 
endd^rp^de , 


Enzyme 
/R©dpx; 


aka COX2; Proinflainmatory, member of 1 
arachidonic acid to prostanoid conversion 1 
pathway; indiifeed% 

cytokines j 






calcium^ -^^ 
rlM^ding- 
jepidenm 
J 1 
dififerrati 1 
ation j 


avic^xnDer oi o luu lanuly oi calcium bmding | 
pf oteins; localized in the cytbplasm &/or j 
nUcleusof a widerangeof cellis;;invoived 1 
m tiie regulation bffefeli cycle p-p^ression } 
i&t dififeffentia^^ bveiej^^ j 
in skin lesions of psoriatic patients j 


TGFBl 


Transfbiining 


cvtoMne J 

St I 

grawtli^i f 
factors 1 


Pirop and ahtiinflanunatoiy activity^ iinti* 1 
apoptotic; cell-cell signaling, can either j 
•Nhibit or stinai^stie^'ib^^ growth ; i- | 




Tissue Inhibitor of 
lilfetalloj^^ ^ 

y• 


rdt^as^ 1 
Miibitor 1 

li^ainte^ I 

nee- V ^ j: 
positive . : j: 


lyxcmDer oi i iJVu' lamiLy; natural mhibitors | 
9f ma^ix peteUopi^ 
l^scnpfea^ by cytofcmes & 
h^imones; infedi jates erythropoeisis in vitrb j 
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control 
cell 

^proliferat 

ion 






TNF 


Tumor necrosis 
factor, alpha 


cytokine 

cliembki 
nes- 
growth 
factors 


Proinflammatory^ THl^ mediates hdst 
respoiise to bacterial Sitmiuln^ 
cell growth & ^fferentiation 






Tumor necrosis 
factor Oigand) 
supedainily, 
member 6 


apbptosi 
s 

inductio 
n-signal 
transduct 
ion 


akaFi^L; Afk>ptosi^ antigen ligand 1 is 
the Ugadid for FAS; interaction of FAS with 
its ligand is critical in triggering apoptosis 
of some types of cells such as lymphocytes; 
defects in protein may be related to soine 
cas^bfSLB 




■ . . : y' ■ • .. 


..... 

tumor protein p53 


transciip 
tion 
factorr 
DNA 
binding- 
tumor 
suppress 
or-DNA 
ifecbmbi 
nation/rb 

{/alt 


Tumor protein pS3^ a nuclear protein, plays 
a role in regulation of cell cycle; binds to 
DNA p53 binding site and activates 
expression of downstream genes that 
inhibit growth and/or invasion of tumor 


- ■■ --r - • 


VEGF , 


vascular ^ ^ 
endothelial growth 
factor 


cytokine; 

s- ; . 

nes- ■ 
growth J 
i&ctors 1 


Frbducted by monocytes 
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Table 5. Liver Metabolism and Disease Gene Expression Panel 







Symbol 


Naine - -. . i . 


QassiQcation 


Description 


ABCCl ^ 


ATP-binding cassette, 
sub-famUy member 


Liver Healtii Indicator 


AKA Multidrug 
resistance protein 
1-,AKA CFim^ 

anion membrane 
transporter; mediates 
drug resistance by 
pumping xenobiotics out 
of cell 


AHR 


Aryl hydrocarbon 
receptor 


Metabolism 

Recqptor/Transcription Factor ; 


mcreases expiession of. 
xenobiotic mjetabolizing 
enzymes Oe P450) in 
response to binding of 
planar aromatic 
nyorocarDons 


AtB 


Albuimn 


Liver ]y[ealth Indicator 


Carrier protein found in 
blood s^um, 
synthesized in the liver^ 

fiownrpfnilfiHrm linlr^/l 

decreased liver 
function/health 


COLlAl 


Collagen, type 1, alpha 


^^Kssiie^Rempdel^ 7 ' j 


AKA Procollagen; 
extracellular matrix - 
protein; implicated in 
fibrbttc processes of . 
damaged liver 


CYPlAl 


Cytochrome P450 lAl 


Metabolism Enzyme 


Pplycyclic aromatic 
hydro^arbori 
metabolism; 
monooxygenase 


CYPiA2 


Cytochrome P450 1 A2 


Metabolic Enzyme 


Polycyclic arom^c 
hydrocarbon 
1 metabolism; 
monooxygenase 


CYP2C19 


Cytochrome P450 . 
2C19 


Metabolism Ens^yme 


Xenobiotic metaboliszn: 
monooxygenase 


CYP2D6 


Cytochrome P450 2D6 


Metabolism Enzyme 


Xenobiotic metabolism: 
mcmooxygenase 


CYP2E 


Cytochrome P450 2E1 


Metabolisni En29me 


Xenobiotic metabolism 
monooxygenase; 
' catalyzes formation of 
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* 


reactive intermediates 
from small organic ^. 
molecules (i.e. ethanol, 
acetaminophen^ carbon 
tetrachloride) 


CYI^A4 


Cytochroiii6 P45b 3 A4 


Metabolism iEnzyme 


Xenobiptic metalk>lism; 
broad cktalytic 
specificity, most 
abundantly expressed 
UverP450 




Epoxide hydrolase 1, 

microsomal 

(xenobiotic) 


Metabolism Enzyme 


Catalyzes hydrolysis of 
reactive epoxides to 
water soluble 
dihydrodiol^ 




Fibroblastactivation 
protein, □ 


Liver Health Indicator 


Expressed in cancer 
stroma and wound 
healing 




V' to i.^ '^'' ■ ^ ' ■ : ■ ■ ■ 

V GST 


Glutathiones- 
transferase V 
• 


Metabolism Enzyme 


Cataly>:^,glutathipne 
coniufi^ation to metnhoKc 
substrates to form more 
water-soluble, excretable 
compounds; primbr- 
probe set nonspecific for 
, all members of GSX 
family 


GS.'lAi Mid / 


Glutathiones- 
traoQSferase 1 Al/2 


Metabolism Enzyme 


Catalyzes glutathione 
conjugation to^etabolic 
substrates to form more 
Water-soluble, excretablc 
compounds 




/GlutaOiione St 
'transferase Ml 


Metabolism Enzyme 

I ' .; ;. 


Catalyzes glutatliiQne 
Conjugation tomibfabolic 
substrates to form more 
water-soluble, excietabli 
compound^:. ] . 




Krriigand 


/ 

Growth Factor 


AKA Stem cell factor 
(SCF); mast ceD growth 
factor^ imphcated in 
fibrosis/ciirhosis due to 
chronic liver 
inflammation 


LGALS3 


Lectin, galactoside- 
binding, soluble, 3 


Livd: Health Indicator 


AKAgaectm3;Cell ^ 
growth reigulatioB 


NR1I2 


Nuclear receptor 
subfamily 1, group I, 
family 2 


Metabolism 

Receptbr/Transcription Factor 


AKA Pregnane X 
receptor (PXR); 
heterodimer with 
retinoid X lec^tbr 
fonns nuclear _ i 
transcription factor for 
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CYP3A4 




Noclear receptor 
sabfamily 1, group I, 
family 3 


Metabolism 

Receptox/Transcdpti^ Factor 


AKA Constitutive 
androstane receptor beta 
(gAR); heterodhaaer 
wifii retinoid TC iW'Wif or 

forms nuclear 
transciiption factor, 
mediates P450 induction 
by phenobarbital-like 
inducers. 


ORMl 


Qrosomucoid 1 


Liver Health Indicator 


AKA alpha } acid 
glycoprotein (AGP>, 
acute phase , 
inflammation protein 


PPARA 


Peroxisome proliferator 
activated receptor □ 


Metabolism Receptor 


Binds lieToxisoTTiAl 
proItferatDrs(ie fatty 
acids, hypoHpiifeinii: 
drugs) & controls 
pathway for b^a- 
oxidation of fatty adds 


SCYA2 


Small inducible 
cytoldne A2 


Cytokine/Chemokine 


AKA Monocyte 

(MC3P1); recruits 
monocytes to areas of 
injury and infection, 

uiTr&Piilateil in livftr. 
inflammatib^ 


UGPjZ 


Unooupling protein 2 


Liver Health Indicator 


Decouple oxidative 
phosphorylation firpm 
ATP synthesis, linked to 
diabetes, obesity 




UDP- 

Glucuronosyltransferas 
e 


Metabolism Enzyme 


Catalyses ^iicim>hide 
conjiigsttion to noetabolic 
substrates, prnnerrprobe 
set nonspecific for all 
members of UGTl 
family 
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Table 6. Endothelial Ge;ie£xpression Panel 



Symbol: 


Name . 


CiassiBcatioii 


Descriptidn 


ADAMTS 1 


t>isintegrin-likc and 
nietaUoprotcase (reprolysin 
type) with thrombospondin 
type 4 motif » I 


Protease 


AKA METHl; Inhibits endotheli 
ceH proliferation; may iiihibit 
angiogenesis; expression may be 
associated with development of c 

cachexia.;; 


CLDN14 


Oaiidiii 14 




AKADENB29; Coiuponent of ti| 
jmiction strands 


EGBl 


Endothelin converting 
enzytne 1 


Mdtalloprotease 


Cleaves big endothelin 1 to endot 
1 


EDNl 


Endothelin 1 


Peptide hormone 
» 


AKA ETl ; Endotheliuni-deiived 
peptides; potent vasoconstrictor 


isGRl 


Early gtdWih response 1 


Transcription 
factor 


AKA NGFl A; Regulates the 
ti^sccipUon of genes involved in 
mitogenesis and differentiation 


<FLT1 


i%is^related tyrosine kinase 1 
(vascular enidbthelial growth 
factor/vascular pemieability 
factor receptor) 




AKA VEGFRl; FRT; Receptor f. 
VEGF; involved in vascular 
deVelb^nient and regulation* of 
vasctdar .permeability 


GJAl 


ga|i jiifiction protem, alpha 1, 
43kD 




AKA CX43; Protein component < 
gap junctions; msgor comppiient * 
gap jimctions in the heart; inay b< 

heart 

coiftil^i^ 
development 


GSR 


Glntat^bne reductase 1 


Qxidpreductase 


AKA GR; GRASE; Mainta^is hi 
levels of reduced glutathione in t 

-Cyt0SOl:;:.;r-,-- - 




^Hypoxia-inducible factor 1, 

:alpha subuiiit 

■ f,... . . ... . 


Transcription 
fabtor 


A^^]^^ ARNT interactk 
protein; mediates the transoiptio 
oxygen regulated genes; induced 
hypoxia ,~\ 


HMOXl 


Heiiie::6xy^nase 


' Redox &zyn^ 


JkJ^ l^sential for hen|e 

biiUi/^fSm laiid CO; endotoxin 
inducible ; r| 


KAMI 


Ihterceilular adhesion 
molecule 1 




£ndo1helial cell surface moleculi . 
stiiUulation • 


IGIrBP3 


InsuUn^Iike growth fdctQr^^^^^ 
bin(|ing protein 3 




>/yEA IBP3;,^ by va^cu^ 
:^dotheIiaI; C^U^ inlijr iufluo^ ' 
iiusuM^like groi^ fdctor activit 
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BL15 


iaterleukin 15 


cytokines- 
chemokines- 
growth factors 


Proinflammatory; mediates T-cel) 
activation, inhibits apoptosis 
synergizes with IL-2 to induce IP 
andJNF-a 


ILIB 


Interleukin 1, beta 


cytokines- 
chemokines- 
growth factors 


ProiQflammatory;constittttively aj 
inducibly expressed by many cell 
types, secreted 


IL8 


laterieiikin 8 


cytokines- 
cheinokines- 
growth f iK:tcxrs 


Proinflammatory, major secondar 
inflammatory mediator, cell adhe 
signal transduction, cell-cell signs 
angiogaotesis, synthesized by a wi 
variety 6f cell tjpes 


MAPKl 


xnitogen^activated protein 
kkiasbi 


Transferase 


AKA ERK2; May promote raitry 
the cell cycle, growth factor 
responsiye 


NFKBl 


Nuclear Fiictor kappa B 


Transcription 
rFactor 


AKA KBFl, EBPl ; Transcriptio 
factor that rei^ulates the expressio 
infolaitimMory and immnnft gene: 
ceiit^ rple in CytpkmeMduced 
expression of E--selectin 


NOS2A 


Nitric oxide synthase 2A 


Enzyme / Redox 


AKA iNpS; produces NO which 
bacteriocidal/tumoricidal 


NOS3 


BndothelialNitric Oxide 
Synthase 




AKA ENOS, CNOS; Synthesizes 

til trip OTCiHf* 'fimTn riTvcTRTi siTiil sif*<ri 

UU.U.AV wWXUw XXVJM IX V/W jr ^\^XM CULIU cU^J 

nitric oxide is implicated m yasci: 
smooth muscle relaxation, vascul 
endothelial ffrowth factor inducec 
angiogenesis, and blood clotting , 
through the activation of platelets 


?LAT 


Plasminogen activator, tissue 


Protease 


AKA TPA; Converts plasminogu 
plasmin; involved in fibrinolysis 
cell migration ^ 


PTGIS 

■ ■ i>i •-; r» - . . .-■ ; 


Pro^taj^ahdin 12 
(prostacyclin) synthase 


Isomerase 

■ .. ' . : 


AKAPGB; PTGI; CW8; CYP8 
Converts prostaglandin h2 to 
jrix5st^ (vasodiJattor); cytoci 
P450 f mnily; imbalsaice of 
prostacyclin may contribute to 
myocsdrdiaL infarct^ 
atherosci^sis 


- PTGS2^ 


........ V ■ • • • 

i t^staglandln-e&doperoxide 
synthase 2 : >■ 


p^^tf Redoxs ^ 


AKA COX2; ftpoififlaitmiatory, 
member of arachidonic add to 
p]x>sitmoid conyj^sl 
induced by proinflammatory cyt< 




. penta?3n-related g^e$ , 
rapidly injtoqed byi^ 




AEA TSG^K*; ^?e^^ 
liiepfentaxm subclass of infliitnir 
ac^t^:|diase prolems; ndvel mari 
iiifianithatory reactioiis 


- ■ . 

, . . SELE . 


^ selettin B (eado^elial 
adhesSon Inbiecule 1) 


Cell Adh^iibn 


AKABUSJ4; 3&q?r6s^ 
stiintil^ted endodie^ 
: aidhesibn^ of heutiSiphils to the yt 
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liiiing _ 


SERPINEl 


Serine (or cysteijie) protease 
inhibitor, clade B 
(ovalburoin), member 1 


Proteinase 
Inhibitor 


-J^lKAPAII; Plasromogen activat 
inhibitor type 1; interacts with tis. 
plasminogen activator to regulate 

fibrinolysis : . . : 


■TEE-.-.;-..- 

■ , - ■ - rs" 


tyirdsine kinase, endothelial 


Transferase 
Receptor 


AKA TIE2, VMCM; Reo^tdr fo 
angiopoietin-1 ; may reguliate 
endothelial cell proliferation aiid 
differentiation; involved in Vasca 
^aorphogenesis; TEK defects are 
!va$sodated with ven6tfd%ialforma 




vaisculair cell adhesion 
vnioieGuie 1 . . 


Cell Adhesion / 
jviauix . xTOtein 


AKA LICAM; CD106; INCAM- 
Cell surface adhesion molecule 
specific for blood leukocytesiand 
some tumor cells; mediates signal 
transduetk>p; inay be^^l^^ to the 
devel0|>i5Jeat^^^ allidfbscleiosis, a 
rheumatoid arfhritis 




r^^bular iMdothelial Growth 
Factor 


Growth factor 


AKA VPF; luduces vascular 
permeability and endothelial cell 
growth; associated witti angiogen 
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Tabled. CeD Health and Appptosis Gene Expression Panel ; 




Name 


Classification 


Descnptioh 


'^'•^'^Afii^i.- 


^y-abl Abelson murine leukemia 
vkal oncogene homolog 1 


oncogene 


C^oplasmic and nuclear 
protein tyrosine Idnsise 
impUcated in cell 
differentiation, division, 
adhesion and stress response^ 
Alterations of ABLl lead to 
inaUgnant transformations/ 


APAiFl 


Apbjptolic Protease Activating 


protease 
activator 


Cytochrome c binds to 

APj^lyt3igge^g1^^ 

ofCAS]ra,lek 

apoptosis. May also facilitate 
procaspase 9 antoactivatioii. 


'BAD 


BC±^Ag6nistx)fC:fen Death 


membrane 
protein 


Heterodj^ei^ with BCSLX 
and coniiters its deiaOi 
represisor activity. This 
di^laces BAX and restores its 
apoptosis-inducing activity. 


BAKl 


BCL2-antagomstAidUer 1 


membrane 
protein 


Id tiie presence of an 
apropriate stimulus BAK 1 
accelerates programed cell 
death by binding to, and 
antagonizing the repressor 
BCL2 or its adenovirus 
. homolog elb 19k protein. 


BAX 


# 

BCL2-associated X protein 


membrane 
protein 


Accelerates apoptosis by 
binding to, and antagonizing 
BCL2 or its adenovirus 
homolog elb 19k probin. It 
induces the release of 
cytochrome c and activation of 
CASP3 


BCL2 


B-eell CLL/lymphama 2 


membrane 
protein . 


Interferes with the activation 
of caspases by prev^ting the 
release of cytochrome c^ thus 
blocking spoptosis. 


BCL2L1 


BCL2-like 1 (long form) 


membrane 
protein ' 


Dominant regulator of 
apoptotic eel death. The long 
form displays ceU defath 
repressor activity, whiereas ttie 
short isoforin promotes 
apc^tosis. BCL2L1 promotes 
cell survival by regulating the ' 
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electrical and osmotic 
honieostasis of mitoehondria. 


Bit)' 


BHSrliiteracting Death Domain 
Agbnist 




Induces ice-like proteases and 
apoptosis. counters the . ' . 
pix>tective effect of bcl-2 (by 
similarity). Encodes a novel 
death agonist that ^ 
heterbdimerizes vntti either 
agonists (B AX) or antagonists 
(BCL2). 


. BIK •■• 


BCI:2-£kteractmg Killet: _ 




Accelerates apoptosis* 
Binding to die apoptosis 
repressors BCL2L1, bhrf 1, 
BCL2 or its adenoSdrus 
homolog elb 19k protein 
si^presses this death- 
nromotinff activitv 




Tiacnlovifal TAP Retjeat- ' 
Containing 2 


aooDtosis 
suppressor 


May inhibit apoptosis by 
regulating signals required for 

acfivatinn af TCT^.-Hlr**' 

proteases. loteracts with 
TRAFl and TRAEZ. 
Cvtonlasmic 


BIRC3 


Baciiipyiral lAP Repeat- 
Containing 3 


apoptosis 

suppressor 


Apoptotic suppressor. 
Interacts with TRAFl and 


BiR€5 


^^idiiivin 


apoptosis 
suppressor 


Inhibite apoptosis. Inhibitor of 

CASP3andCASF7. 

Cytoplasmic; 




Gaspaset it 


proteina$e 


Activates ILIB; stimulates . 
apQptpisis , 






proteinase . 


I iiiVoIv^Stt activation ciasG^de 
of caspases responsible for : 
apoptosis - cleaves CASP6, ' . 
CASP7,CASP9 




iCa^ase 9; 


proteinase 


Sinds;^:N)^A^ 

activated; cleaves and activ^es 
CASP3 








Drives cell cycle at Gl/S sabid 
G^tJi^0a^ intetEiSi%itih ^ 
cdk2 aiid cdd:2 






cyclin/; * 


t>nves ceU dycle at G5/M 
\fiMriaimit*^ fsc^x 








Conto>ls cell cycle a^^^^ [■'■ 
(^start) i*^ase; interacts Witb I : - 
and ci^6; 1^ bncpgeiic^ 5: 
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CCND3 


CyclinD3 


cyclin 


Drives cell cycle at Gl/S 1 

phase; expression rises later in 
Gl and remains elevated in S 
phase; interacts with cdk4 and 1 
cdk6 


CCNEl 


CyelinEl 


cyclin 


j-/xjvcj> ceil cycle at vjI/S ■ . 1 
transition; major downstream 1 
target of CCNDl ; cdk2- | 
CCNBl activity lequired for 
centrosome di^lication during 
S phase; interacts with RB 


cdk2 


CycJin-dcpendent kinase 2 


kinase 


Associated wifii cyclins A, D 1 
and E; activity maximifl during 1 
o pnase and G2; CDKI2 | 
aptivation, through caspase- j 
niediated cleavage of CDK j 
mhibitors,inay be instrumental I 
in the execution of apoptosis j 
following caspase activation j 


cdk4 


Cyclin-dependent kinase 4 


kina^ 


cdk4 and cyclin-D type j 
complexeis are responsible for j 
cell proliferation diiring Gl ; 1 
inhibited by CaDKN2A (pl6> 


CDKNIA 


Cyclin-Dependent Kinase 
Inbibitor 1 A (p21) 


tumor 
suppressor 


May bind to and inhibit cyclin- 1 
dependent kinase activity, j 

preventing phosphorylation of j 
mticalcyclin-depradent 1 
kinase substrates arid bloddng f 
cell cyclp^progressipn; 1 
activated^by p53; tumor 1 
suppressor ftmction j 


CDKN2B 


Cyclin-rDepesndent Kinase 
IriWt)itor2B (pl5) 


Uunor 
stqppressor 


Mteraqts strongly witti cdk4 1 
and cdk6; role in growth j 
regulation but linuted role as I 
tumor suppressor . | 


CHBKl 


Gheckpoittt. S.i>oinbe 




Involved in cell cycle ^lest [ 
whenDNAdainagehas j 
occiured, or uhligated DNA is j 
resent; prevents activation of j 
the cdc2-cyclin b complex 1 


. DADl . 


Defender Against CeU Deatfi 


membrane 
protein 


:^ss of DADl protein tiiggers j 
apbptdsi{5 j 




A Fragmentation Factor, 40- 
KD, BetaSubunit 




Induces DNA fragmeiitatioii 
axid.chroinatin cpndehsation j 
during apoptosis; caii be j 
activated by CASF3 | 


EADD 


Fas (TOFRSF^associated via 
death ddJQciain 


co-receptor 


Apoptotic adaptor molecule ^ 
that recruits caspasie-S or 
caspa$e-10 to the activated fag 
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(cd95) or tnfir-1 receptors; this 
death-inducing signalling 
cbiiif>lex performs CASP8 
prdteoiytic activation 


GADD45A 


Growth arrest and DN A damage 
inducible^ alpha 


regulator of 
DNA lepair 


Stimulates E>NA excision 
repair in vitro and inhibits 
entry of cells into S phase; 
binds PGNA 




Alpha! Tbbtilin, tibiquitotis 


microtubule 
peptide 


Major constituent of 
rnicorbtiibules; binds 2 
molecules of GTP 


MADD 


lvciJ3Jt^--JciDase activauiig aeain • 
domain 

■'•-*' • 


co-receptof 

• .- ', 


Associates with TNERl 
through a death domain-deadi 
domain interaction; 
OveieXpression of MADD 
■ activates the MAP kinase 
ERK2, and expression of the 
MADD death domain 

5itimiiliritp<5 Hir>th tli#» Pf'PT^'O a«-»>l 

Ji^i 

induces the phosphoryiation of 
cycosoAie pnospnpiipase A2 


MAP3K14 


Mitogen-activated protein 
kihase kinase kinase. 14 


kinase 


Activator of NFKB 1 


MREllA 


Meiptic i&combination (S, 
ceteyislae) 1 1 homolog A 


nuclease 


&conuclease involved in DNA 
double-strand breaks repair 




isiuclear. lactor of kappa hght 
• polyp^fide gene enhancer in B- 
ceUsiX^Xte^ 


nuclear 
trahslatioilial >^ 

regufafoiT::^^^^ 


pl05 is the piecmrsor of the 
,p5G subumt of the nuclear 
factor Nfee, which binds to 
the kappa-b consensus 
jS^quence located in the 

devolved in immune respoiise 
and acute phase reactions; the 
predtirsdr does not bind DNA 

:its^- :• ^-y :< w:^^ " ' 




Ptograi^ Cell Death 8 
;^(a|>x%^ factor) 


enzyme, 1 
reductase. 


"fafctpr ^u'^iiig nuclear . 
^ojptosis. Independent of 
caspase apoptbsis. 


i: life: 


JPoiyftUciep 
phpsjfhatase 


phosphataise 


Catalyzes flie^^piime y 
phosphorylation of nucleic ^ 

:d(^ids?i^d^c^ ; 

predictiveof an irnportant | 
function in DNA repair 
following ioidzing radiation <xf[ ^ 
oxidative damage.. t 
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PTEN 


Fnosphatase and tensin homolog 
(mutated in multiple advanced 
cancers 1) 


tumor 
suppressor 


Tumor suppressor that 
modulates Gl cell cycle 
pru^c{>5ion mrougn negatively 
regulating fee PB-kmase/Akt 
signaling pathway; one critical 
target of this signaling process 
15 me cycim-<iepCTaent kinase 
inhibitor p27 (CDKNIBV 


RAi>52 


.RAD52 (S. ceievi5iae)JbomoIog 


DNA binding 
proteinsor 


Involved in DNA double- 
stranded break repair and 
iheiotic / mitotic 
recombination 


RBI 


Retinoblastoma 1 (including 
osteosarcoma) 


tumor 
suppresfsor 


Regulator of cell growth; 
mieracts wrtQ rizF-like 
transcription factor; a nuclear 
phosphoprptein with DNA 
omcung activity; mteiscts with 

histone deacetylase to repress 
transcription 


SMAC 


Second mitochondria-derived 

activator of caspase 


mitochondrial 
peptide 


Promotes caspase activation in 
cytochrome c / APAF-1 / 
caspase 9 pathwav of apoptosis 


TERT 


Telomerase reverse transcriptase 


transcriptase 


RibonuclebiTOtein which in 
vitro recognizes a single- 

stranded G-rich telomere 

primer and adds multiple 
telomerip repeats to its S-pime 
end by using an RNA template 




i 

/ 

l\iinor hedrpsis factor 


cytokines- 
chemoldnes- 
growth factors 


Proinflaminatory, THl, 
mediates host response to 
bacterial stimulus, regulates 
gro;^rti[i & dififerentiatioDr 




Tumor ne^k^sis factor rec^^ 
siipeifaimly, member-l 1^; 
activator off NFKB 


receptor 


Acriyi^sNF![QBl;^^3^ . 
rejpdator of interacri^ 
L/cLwecn X cexts anci uenonuc 
cells 




l^nnor necrosis factor receptoi: 
superfamily^ member 12 
(tonslpcating chain-asso^ 
miisnibrane protein) 


receptor 


Induces apoptosis and activates 
NF-kappaB; containsa 
cytoplasmic death domain arid 
trmisineinbrane40tni^^ : 


' TO^O 


J^Pgu^^ 

4«qErtos^ ;v/ V, ^ 


receptor .: 


Pot^tiidubitor 6^^ 
apoptosis; esq^ifresdbn of 
TOSO/like tiiat of frAS aod 
FASL, increases after THceli I ; ; 
activation, ftdlowed by a V 
^^^lidi6 and suscei^^^ \ 
apbptosis; h€biat€>[^ 
expressing TOSO resist anti- 
FAS-,FAra)w,andTNF' :u 
induced apoptosis witboQt 
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increasing expression of the 

lHliJUXtmo \JX apwj^Li^oJLo r>v,.j 

and BCLXL; cells expressing 
TOSO and activated by FAS 
haye teduced CASPJ8 knd 
increased CFLAR expression, . 
which inhibits CASP8 
processing 


' TP53' 

. 




DNA binding 
protein - cell 
cycle - tumor 


Activates expression of genes 
LiiaL liiLuuii. luinor growui 
and/or invasion; involved in 
cell cycle regulation (required 
for groWth arrest at Gl); 
luiuuxio cell growiu uirougu 
activation 'of cell-cycle arrest 
aiid apoptosis 


- TRADD 




co-receptor 


Overexpression of TRADD 
leads to 2 major TNF-induced 
responses^ apoptosis and 
activation of NF-kappa-B 


TRAFl 


TNF receptor-associated factor 


co-receptor 


Interact with cytoplasmic 
domain of TNFR2 


TRAF2 


TOfF ieceptor-assbciated jfactor ^ 

2 ;"*- ^ • ■ ■ -. 


corteceptor 


Interact vnijx cytoplasmic 
domain of Tt05l2 


VDACl 


yoltage:Hdei)endent amon 


rbembrane 
protein 


Functions: as a voltage-gated 
pote of 4he outer jmitochon^ 
inembrm6; proapoptotic 
proteins tSAJ^ and Jt> Al\. 
accelerate the opCTing of 
YD AC allowing cytochroii>^ c 
to enter, whereas the 
:j^i^apoptotic protei]i.BCL2Ll 
closes YD AC by binding 
directly to it 






faelicase 


Functions together with the 
DNA ligke IV-XRCC4 
CiMi^^ the repair of DNA 
double-strand breaks 




V , wo 03/040404 PCT/UiS^/36084 

- ■: 7S 





Table 8. Cytokine Gene Bjcpression Panel 


Symbol 


Name ^ 


Qassi&catioii ' 


Descriptidn 


CSE3 


Colony Stimulating 
Factor 3 (Granulocyte) 


Oiemokines / Growth 
Factors 


jnJSjt\ vjr-\_*oj', v-^yiojone tnat 
stimulates grannlocyte 
develojpment 




^ xuieixerojj, ijraumia . . 


Cytokmes/ 
uiemoKines / Growth 
Factors 


Pro- and antiinflammatoiy 
activity; THl cytokine; 
nonspecific infiammatory 
mediator; produced by 
activated T-eells. 
Antiproliferative effects on 

UaIl&IOj.Aii6U> CejULS^ 


ILIA 


laterleukin 1, Alpha 


Cytokmes/ 
Chemokines / Growth 
Factors 


Proinflanunatory; 
Gonstitatively and inducibly 
ei^pyejssed in variety of celk. 
Generally cytosolic and 
released only during severe 
; inflammatory disease 


ILIB 


iQtedeukin 1, Beta 


Cytokmes / 
Ch^nokines / Growth 
Factors 


Proin£lammatQry;cons^tatively 
and inducibly expressed by 
many ceU types, secreted 


ILIRN 


Ihterleokm 1 Receptor 
Antagonist 


Cytokmes / 
d^iemokines / Growth 
Factors 


ILI receptor antagonist; 
Antiinflammatory; inhibits 
binding of lL-1 to ILr-1 
receptor by binding to receptor 
without stimulating IL-l-like 


JLZ 


Jhterletdkm 2 


Cytokines/ 
Chemokines / Growth 
Factois 


T-cdl igix>wth fa^^ 
by activated T-cells, regulates 
lymphocyte activation and 
differentiation; inhibits 
apoptosis, im cytokine. 


* .1JL4 


ifaterleukm 4 


-Cytokini^/;" . 
Gheincflanes / drowth 
Igactors 


• Ajatilqi^ TH2; 
cytol^mi^^ increa^ expression 

of ttirlj^ „ 
Ivmnhocvtp ^cHvatinn 


IL5 


Interleukin 5 


Cytokines/ 
Chemokmes / Growth 

Factors 


Bosinophfl stimulatory factor; 
stimulates late B cell 
differentiation to secreticm of 
Ig 


i 


Ihterleuldn 6 


Cytokines / 
Chemokines / Growth 
Factors 


AKA Interferon, Beta 2; Pro- 
and anti-inflammatory activity, 
TH2 cytokine, regulates 
hematopoiesis, activation of 
iimate response^ osteoclast 



-79- 



\V6 03/040404 



80 



:P.CT/US02/36084 









development; elevated in sera 
of patients with metastatic 
cancer . 


V ILJO 

. * ■ { .• 


interieddn.lO 


Cytokines / 
Chemoldnes / Growtti 
Factors 


Antiinflammatory; TH2; 
Suppresses production of 
proinflammatory cytokines 


'- ■ ■ , ■ - : ■ ' 


Inted^uldn 12 (p40) 


Cytokines/ : 
Obemold^ / GtoviHth 
Factors 


Proinflammatory; mediator of 
innate rmmnnity,THi 
cytokine, requires co- 
stimulation with ]Lrl8 to 
induce IFN-y 


TL13 ' ..^^ " . " 


Interleukm 13 


Cytokines / 
Ghembfcines / Growth 
Factors 


.jLuniuiis iTiii niumarory cyiOKine 
production 


IL15 


Ihterleukin 15 


dytokines/ 
Chempkines / Growth 
Factors 


Proinflammatory; mediates T- 
cell activation, inhibits 
apoptosis, synergizes with IL-2 
to induce IFN-g and TNF-a 


IL18 


InterleuKin lo 

* 


Cytokines / 
\_^jienioKines / urrowm 
Factors 


Proinflammatory, THl, innate 
and aquired immimity, 
promotes apoptosis, requires 
co-stinaulation with IL-1 or IL- 
2 to induce THl cytokines in 
T- and-NK-cells 


IL18BP 


IL-18 Binding Protein 


Cytokines / 
ChCTiokmes / Growth 
Factors 


Implicated in inhibition of 
early THl cytokine responses 


TGFA 


Transf oiming Growth 
Faetor, Alpha 


Transferase / Signal 
Transduction 


Proinflammatory cytokine that 
is the primary mediator of 
immime response and 
regulation. Associated with 
THl respoiises, mediates host 
response to bacterial stimuli, 
regulates cell growth & 
differentiation; Negative 
regulation of insulin action 


TGFBl 


L rauSxOlTIilTig VjX U W 111 

Factor, Beta 1 


Cytokines / 
Qiemokines / Growth 
Factors 


AKA PPDI, CBD; Pro- and 
antiinflammatory activity; 
Anti-^apoptotic; cefl^<:ell 
signaling. Can eiffier iiihibit or 
stimulate cell growth; 
Regulated by jpucose in 
NIDDM individuals, 
overexpression (due to 
oxidative stresS promotes 
renal cell hypertrophy leading 
to diabetic nephropathy 
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TNFSF5 


Tumor Necrosis Factor 
(Ligand) Superfamily, 
Member 5 


Cytokines / 
Chemoldnes / Growth 
Factors 


Ligand fpr CEWO; Ejqpressed 
on the surface of T-cells; 
Regulates B-cell ftmction by 
engaging CD40 on the B-cell 
surface 


TNFSF6 


Tumor Necrosis Factor 
(ligand) Superfamily, 
MeinW6 


y • 

Cytokines/ 
C£i€fmokines / GrowOi 
Factors 


AKAFASL; Apoptosis 
anti^ ligand 1 is ttie ligand 
lor r/v^ anngen; Critical m 
triggering ^optosis of some 
types of cells such as 
lymphocytes; Defects in 
protein may be related to some 
cases of SLB 


TNFSF13B 


l^impr Necrosis Factor 
(OgaiicO Superfarnily, 
MpmW i3B 


Cytokines/ 
CSieinoMnes / Growth 
Factois 


B-cell activating factor, TNP 

family 



-.■•ti-;' 
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TTable 9. TNF / ILl bihibition Gene Expression Panel 





Name 


Classification 


Description 


CD14 


CD 14 
Antigen 


Cell Marker 


LPS receptor used as maikex for 
monocytes 


GROl 


GROl 
v/ucogcnc 


Cytokines / Chemokines 
/ orowm raciors 


AKA SCYB 1 , Melainoma 
growth stimulating activity. 
Alpha; Chemotactic for 
neutrophils ^ 


HMOXl 


Heme 
Oxygenase 
0ecycling) 1 


Enzyme: Redox 


Enzyme fliat cleaves heme to 
form biliverdin and CO; ^ 
Endotoxin inducible 


ICAMl 


Intercellular 
Adhesion 
Molecule 1 


Cell Adhesion: Matrix 


Bndothelial cell surface 
molecule; Regulates cell 
adhesion and trafficking; Up- 
regulated during cytokine 
stimulation 


E.1B 


Interleukin 1, 
Beta 


Cytokines / Chemokines 
/ Growth factors 


Pro-inflammatory; 
Constitutively and inducibly 
expressed by many cell types; 
Secreted 


ILIRN 


Interleukin 1 

Receptor 

Antagonist 


Cytokines / Chemokines 
/ Growth factors 


Anti-inflanamatory; Inhibits 
bmdmg of IL^l to IL-1 recepto;: 
by binding to receptor without 
stimulating IL-I-like activity 


ILIO 


Interleukin 10 


Cytokines / Chemokines 
/ Growth factors 


Anti-inflanmiatory; TH2 
cytokine; Suppresses production 
of pro-inflammatory cytokines 


MMP9 


Matrix 

Metalloprotei 
nase 9 


Proteinase / Proteinase 
Inhibitor 


AKA Gelatinase B; Degrades 
extracellular matrix molecules; 
Secreted by 11^8 stimulated 
neutrofdiils 


SERPimi 


Serine (or 

ijysieme^ 

Protease 

Lihibitor, 

CladeB 

(Ovalbumin), 

Member 1 


Proteinase / Proteinase 
h)hibitor 


AKA Plasnoinogen activator 
inhibitor-1 , PAI-1 ; Regulator of 
fiSxrinolysis 


TGEBl 


Transforming 
Growth 
Factor, Beta 1 


Cytokines / Chemokines 
/ Growth factors 


Pro- and anti-inflammatory 
activity; Anti-apoptotic; Cell-cell 
signaling; Can either inhibit or 
stimulate ceU growth 
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TIMPl 


Tissue 
LihibitoT of 

nase 1 


Proteinase / Proteinase 
jiiijiDiior 


Irreversibly binds and inhibits 
metalloproteinases such as 
collagenase 


TNFA 


Tomor 
Neorosis 
Factor, Alpha 


Cytokines / Chemokines 
/ Growth factors 


Pro-inflammatory; THi cytokine; 
Mediates host respionse to 
bacteria] stimuhis; Regulates cell 
growth &diEferentiation 




rinftjfuruAt - 1 > 
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Table 10. 


Syiiibol ; 


Naih6 ; 


Oassificatipn 


Descriptiori 




chiemokine (C-C 
motif) receptor 1 


Chemokihe receptot 


A member of the beta 
chCT[iokine receptor family 
(seven transmembrane 
protein). .Binds SCYA3/MIP~ 
la, SCrYA5/RANTBS, MCP-3, 
HCG-1, 2, and4, and MPIF-1. 
Plays role in dendritic cell 
migration to inflammation sites 
and recruitment of monocytes. 


... y ■■<•: 
; : ' - . • If' -5 ■•• ■ * ■■ 


chexnoidpe (C-C 
inotif)^^^ 

■ i 


Qiemokine rfeceptor 


G-C type chemokine receptor 
(Eptajdn rpceptor) bmds to 
Eotaxii, Eotaxin-3, MCP-S^ 

SCYA5/Ei^«q^TE$ and 
mip- 1 dblta thereby mediating ' 
intracej^M calciiom fluX- 
Altematiye co-receptor with 
CD4 for HIV-l infection. 
Ihyolv^d in recrmtment of 
e6!5iii[d|iMl^. Prii^^tily a Tb2 
cell cheniokine receptor. 


- \ ••• 

^ " CCR5 


. / -. V , ... • 
. ■ . , 

' -1 " • ■ . 

: dbjeaoiGkme (C-C 
mota^' receptor 5 


Chemokine receptor 

■■ *' ■ . } - 


Member of the beta chemokine 
receptor family (seVen 
transmembrane protein^ 
Binds to SCYA3/MIP-la and 

by T ceM and 'macrophages^ 
and is an important co-receptor 
for maCTophage-tropiG vims, 
including HIV, to enter host 
cells Plavs a role in Th l cell 
migratioii. Defective alleles of 
this gene have been associated 




-. : -. : ■: • ' I 
> ••.--i .• • 

5 chemokiBe (C-S3tQ 
receptor 1 


ChemoiineieG^^^^ 


ckSCRli iS an HIV coreqeptor 
as well as a leukocyte • : 
chemotadtic/adhesion receptor 
for fractal^ Naturad jlcp 
cells predominantiiy <»cpiess 
jC^€R1; and re^n^ 

and adhesion . ' 
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CXCR4 


chemokine (C-X-C 
motif), receptor 4 
(fusin) 


Chemokine receptor 


Receptor for the CXC 
cnemoKjuje 0J-/J7J1. Acts as a- 
co-receptor Avith CD4 for 
lyn^hocyte-tropic mV-l 
viruses. Plays role in B pell, 
Th2 cell and naive T cell * 
migratioiu 


GPR9 


G protein-coupled 


GhemoMne receptor 

- 


CXC chemokine receptor 
binds to SCYBIO/IP.IO, 
SCYB9/MIG, SCYBll/t- 
TAC. Binding of chemokines 
to GPR9 results in integnn " 
activation, cytoskeletal 
changes and chemotactic 
migration. Prominently 
e:qHfessed in in vitro ctdtored 
Sector/memory T cells and 
plays a role in Jhl cell 
migration. 


gr6i 


GROi qncogene 
(melanoma growth 
stimulating activity. 


Chemokine 


AKA SCYB 1 ; chemotactic for 
neutrophils. GROI is also a 
mitogenic polypeptide secreted 
by husoan melanoina cells. 


GRb2 


GR02 oiicogene 


Chemokine 


AKA MIP2, SCYB2; 
Macrophage inftammatory 
protein produced by moncytes 
and neutrophils. Belongs to 
intercrine family alpha (CXC 
Chemokine). 


m 


interietddn 8 


Chemokine 


Proinflammatory^ msgor 
secondary inflammatory 
mediator, ceU adhesion, signal 
transduction, cdl-cell 
signaling, angiogenesis; 
synthesized by a wide Vjariety 
dKc^ types 


1 

• . - • i-^^v-. -•• . - 

PF4 * 


(SCYB4) 

•= .. I...... V-. . : 

■ • -- 1 J . 


C3iemokiiie 


PF4 is relejased dunng platelet 
dggiegation and is chemotactic 
for neutrbfhils and mcmocytes. 
PF4*s major physiologic jx>le 
appears tojbe neutralizatibn of 
heparinrlike inoleciile^ 61^ the 
etulothdisll smf a^ 
vessels, ttereby inhihitni^ 
local antithimiTihtn III activitv 
^^d proiiadfing cpaguliatiorL 


SCYA2 


small inducible 
cytokine* A2 (N4CP1 ) 


Chemokinei 


JRecro^Jm^^ 
injury andt infection. f 
Stimnlates IL-4 productidii; i '' 
implicated in diseases . > 
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involving monocyte, basophil 
infiltration of tissue (ie.g-, 
psoriasis, rheumatoid arthritis, 
adierosclerosis). 


SCYA3 


small inducible 
cytokine A3 (MlPla) 


Chemokine 


A "monokine" involved in the 
acute iirQammatpry state 
through the recruittiimt and 
activation of 
polymorphonuclear 
leukocytes. AmajorHTV- 
siqypressive factor produced by 
CD8--positive T cells. 


' SCYAS 


small inducible 
cytokine A5 
(RANTES) 


Chemokine 


Binds to CCRl, CCR3, and 
CCRS and is a chenoioattractant 
for blood monocytes, memory 
t helper cells and eosinophils. 
A major HtV-suppressive 
factor produced by Ci)8- 
PQsitive T cells. 


SCYBIO 

:V,= •• ... n'V 


siri^ inducible 
cytokine subfamily B 
(Gys-X-Gys), 
meihbei: 10 


Chemokine 

i 


A CXC subfamily chemokine. 
Binding of SCYBIO to 
receptor CXCR3/GPR9 results 
in stimulation of monocytes, 
natural killer and T-<:eU 
migration; and modulation of 
adhesion moleciile exinression. 
SCYB 10 is Induced by IFNg 
' and inay be a key mediator in 
IFNg response. 


SDPl 


s^o^tal cell-derived 
factor 1 

. '\ ■ 


Qiemokine 


Belongs to the CXC subfamily 
of die intercrine family, which 
aciivaie xeuLKOcytes*. pjLrjri is 
the primiary Ugand for CXCR4, 
a coreceptor witti GI>4 for 
: faunian inununodeficiency 
virus type 1 (H1V--1): SiDFl is 
a highly efficacious 
l^phocyte cbemoattractant 
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Table ILBrej 


^ Cancer Gene Expression Panel 


Symbol 


Name 


Classification 


Desoiption 


AGtB 


Actin»beta 


Cell Stracture 


Actins are highly conserved 
proteins that are involved in cell 
motility, stmcture and integrity. 
ACTB is one of two non*muscIe 
cytoskeletal actins. Site of action 
for cytochalasin B effects on cell 
motility. 


BCL2 


B-cell 

CLL/lymphoma 2 


membrane protein 


Interferes with the activation of 
caspases by preventing the release 
^?L?5?oclin>me c, thus blocking 
apoptosis. 


CD19 


CD19 antigen 


Cell Marker 


AKA Leu 12; B cell growth factor 


CaD34 


CD34 antigen 


CeHMark^ 


AKA: hematopoietic progenitor 
cell antigen. Cell surf ace antigen 
selectively expressed on human 
hematopoietic progenitor cells. 
Endothelial marker. 


CD44 


CD44 antigen 


Cell Marker 


CeD surface receptor for 
hyaluronate. Probably involved in 
matrix adhesion, lymphocyte 
activation and lymph node 
homing. 


DC13 


DC13 protein 




unknown function 


DSGi 


Desmoglein 1 


s 

\ 

membrane protein 


Calciurn-binding transmeinbrane 
glycoprotein involved in tiie 
interaction of plaque proteins and 
intermediate fQaments mediating 
cell-cell adhesion. Interact with 
ca^erins. 


EDR2 


Early 

Development 
Regulator 2 




jiiic opcH^ixic xuiiwiiviii la omnau 

cells has not yet been detomined. 
May be part of a complex tiiat may 
regulate transcription during 
embryonic development. 


ERBB2 


v-erl>b2 
erythroblastic 
leukemia viral 
oncogene 
homolog2 


Oncogene 


Oncogene. Overexpression of 
ERBB2 confers Taxol resistance 
in breast cancers. Belongs to the 
EOF tyrosine kinase receptor 
family. Binds gplSO subunit of 
the IL6 receptor in an IL6 / 
dependent manner. An essential 
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component of IL-6 signalling 
through the MAP kinase pathway. 


ERBBS 


v-etb-b2 
Erythroblastic 
Leukemia Viral 
Oncogene 
Homolog 3 


Oncogene 


Oncogene. Overexpressed in 
mammary tumors. Belongs to the 
EGF tyrosine kmase receptor 
family. Activated through 
neuregulin and ntak hindSng* 


ESRl 


Estrogen 
RiBceptor 1 


Receptor/ 
Transcription Factor 


BSRl is a ligand-activated 
transcription factor composed of 
several domains important for 
hormone bindine, DNA bindinp^ 
and activation of transcription* 


FGF18 


Fibroblast 
Growth Factor 18 


Growth Factor 


Involved in a variety of biological 
processes, including embryonic 
develooment^ cell prowfh 
morphogenesis, tissue repair, 
tumor growth, ahd invasion. 


FLTl 


Fms-related 
tyrosine kinase 1 


Receptor 


Receptor for VBGF; involved in 
vascular developnlent and 
regulation of vascular 


FOS 


V-fos EB J murine 
osteosarcoina" 
viral oncogene , 
homplog 


Oncogene / 

Transcriptional 

Activator 


Leucine zipper protein that forms 
the transcription factor AP-1 by 
dimerizing with JUN. Inxplicated 

proliferation, difiPerentiatioB, 
transformation, and apoptosis. 


GROl 


GROl oncogene 


Pbemokine / Growth 
Factor / Oncogene 


Proiiiflammatory; qhemotactic for * 
neutrophils. Growth regulator 
that modulates the expression of 
metalloprotftinajvft activitv 


IFNG 


Interferon^ 
gamma 


Cytokine 


fto-- and antiinflammatory 
^vity; THl cytokiiie; 
nonspecific inflarnmatory 
mediator; produced by activated 
T-cells. Antiproliferative effects 
on transformed cells. 




Literfeifon 
regiilitoty factor 

:5 ; . ; ■ • 


Transcription Factor 


Regulates transciiptidn of 
interferon ?enes throudi UNA 
sequence-specific binding. 
Diverse roles, include vims- 
mediated activation of interferon, 
and inodulation of cell growth, 
'di&brentiktion, apojptosis, and 
immune system activity. 


KRT14 


Keiiratin 14 


rCytoskeleton 


Type I keratin, interaiediate 
filmBent component; KRT14 is . 
detected ill Ote layer, with 
lowef expression in more , ^ical 
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layers^ and is not present in the 
stratum comeum. Together with 
KRT5 forms the cytoskeleton of 
epithelial cells. 


KRT19 


Keratin 19 


Cytoskeleton 


Type I epidermal keratin; may 
form intermediate filaments. 
Expressed often in epithelial cells 
in culture and in some cardbaomas 


KRT? 


Keratin 5 


Cytoskeleton 


Coexpressed with KRT14 to form 
cytoskeleton of epithelial cells. 
KRT5 expression is a hallmark of 
mitoticaUy active keratmocytes 
and is the primary structural 
component of the 10 nm 
intermediate filaments of the 
mitotic epidermal basal cells. 


MDM2 


Mdm2, 

transformed 3T3 
cell double 
minute 2, p53 
binding protein 


Oncogene / 
Transcription Factor 


Inhibits p53- and p73-mediated 
cell cycle arrest and apoptosis by 
binding its transcriptional 
activation domain, resulting hi 
tiimorigenesis. Permits the nuclear 
export of p53 and targets it for 
proteasome^mediated proteolysis. 


MMP9 


Matrix 

inetallotiroteinase 
9 


Proteinase/ ' 
Proteinase Inhibitor 


Degrades extracellular matrix by 
cleaving types IV and V coUageni 
implicated in arttiritis and 
meta^asis. 


KiPl 


Metalloprotease I 


Proteinase / 
i^oteinase llihibitor 


Member of the pitriiysin family. 
A metalloendoprotease. Could 
play a broad role in general 
cellular regulation. 




Ftitativ^ prostate 
cancer tumor 
suppresstpr 


Tumor Siqypiessor 


Integral membrane protein. 
Associated with homozygous 
deletion in metastatic prostate 
caiwier. 


oxct 


3K)xoacidCoA 
transferase 


Transferase 


OXCT catalyzes the reversible 
transfer of cooizyme A froin 
succinyl-CoA to acetoacetate as 
the first step of ketolysis (ketone 
body utilization) in extrahepatic 
tissues. . : 




i^GTAIREipr^ 
Idp^ 1 : ; 




Belongs to flie SER/THR family of 
protein kmases; CDC2/CDKX 
subfamily. May play a role in 
signal transduction cascades in 
terminally difiTerentiated cefls. 


SiERPiNiBS 


Serine proteinase 
inhibitor, clade B, 
iidember 5 


Proteinase / 
Proteiiiasfe Inhibitor / 
Tumor Suppressor 


Protease hihibitor, TumoJ: 
^^PPy^Pr, especiaUy for 
metastasis. Inhibits tumor ^ 
. invadon bv inhibitmk cell 
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motility. 


SFP19 


Signal 
xecogbitibzi 


• 


Responsible for signal- 
recognition-particle assenably. 
SRP mediates the targeting of 
proteins to tlie endoplas^c 
retipulnm; 


■ . 'sTAifi- ■ ■■■■■ 


Signal transducer 
and activator of 
transcription 1, 


DNA-Binding 
Protein 


Bind§tptfiel^ 
ResppiQse Me and to 
aie OAS^e^^ spedfically 
required for mteiferpn signaliiig. 
STATl C^fl^^ activited by IFN- 
alpha, lEW-gamma, ECaF^» PDGF 
andIL6. BKCAl-regiffated gmes 
oVerexpressed in breast 
tumorigenesis included STATl 
and JAKl. . : , 


•.t'GFis'"- ■ • 




CeU Signalling 


, n&ansriuts signals tl^ 

i transrnembiranQ serine/threonine 
kinases. Increased expression of 
TGEB3 may contribute to tihe • 
growth of tumors. 


TLX3 


hpm^Jbp 3 


Transcription Factor 


M6tnber of the homeodomain 
famUy of DNA binduig" proteins. 
May be activated in T-ALL . 
leukomogenesis. 




f actoir ; 


CoagijQaidphrBac^ 


Multimeric plasma glycoprotein 
active in the lilood. cpagulation 
system as an antiheniopMhc^f 
(VniG) caroer and pl^let-vessel 
wail ibedia^^ Seci^t^ by 
jendotheUalc^^ 



.. .-vO;.-;.,!-; .S-. 'f- •■• ' . : 

'. . . Vj - ; . ■ vv-- 

.V.J- -.y^j.:.-,.- 

..... ... ^ .:■■;^•y^.■<~^^pA^.i■ 
^1 ' . 
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Table 12. Infe 


ctious Disease jGeiie BTqpression Panel 


Symbol 


Name 


Classification 


Description 


CiOA 


Complement 
compoiieiit 1, q 
MiDcoiBponeni, aipna 
polypeptide 


Proteinase / 

Proteinase 

Inhibitor 


Serum complenient system; forms CI 
complex with tlie proeijzymes clr and 
cls 


GASPl 


Caspase l . 


proteinase 


Activates ILIB; stimulates apoptosis 


, J2D14 


GD14 antigen 


Cell Marker 


LPS recepftdar iised as marker for 
monocytes 


CSEZ 


Cjranulckjyte^ 
monocy^ colbny 

stiniulating factor 

.. ^ . 


cvtolcine5i- 
chemokines- 
growth factors 


AKA GM-CSF; Hematopoietic 
growth factor; stimulates growtii and 
differentiation of hematopoietic 
precursor cells firom various lineages, 
including granulocytes, macrophages, 
eosinophils, and eryflirocytes 


"EGJtl 


Early growfli . 
re^oase^l 


cell signaling 
and activation 


master inflammatory switch for 
ischemia-related responses including 
chemokine sysntheis, adhesion 
nioelcules and macrophage 
differentiation 






Enzyme/ 
Redox 


AKA thromboplastin. Coagulation 
Factor 3; cell surface glycoprotein 
responsible for coagulation catalysis 






cytokines^ 
cnemoKineS' 
, growth factors 


AKA MIiP2, SG^ Macro0iage 
inflammatory protein produced by 
moncytes and neutrophils 


HMOXl 


ifeme tjxygebase 
(decycling) 1 


Ena^ynie/ ^ 
Rectox 


Endotoxin inducible 


HSPAIA 


Heat shock protein 70 


v>eii oignaimg 
and activation 


heat shock protein 70 kDa 


ICAMl 


Intercellular adhesion 
molecule 1 


Cell A^dhesion / 
Matrix Protein 


Endothelial ceU surface molecule; 

upregulated during cytokine 
sttmulation 


1FI16 


gamma interferon 
inducible protein 16 


cell signaling 
and activation 


Transcriptional repressor 


BRNG 


Interferon gaimna 


cytokines- 
chemokraes- 
growth factors 


Pro- and antiinflammatory activity, 
THl cytokine, nonspecific 
inflammatory mediator, produced by 
activated T-cdls . 


* ILIO 


Interleukin 10 


cytokines- 
cfaCToiokines- 
growth factors 


Antiinflammatory; TH2; suppresses 
production of proinflammatory 
cytokines 
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IL12B 


Interleukin 12 p40 


cvtokines- 
chemokines- 
growth factors 


Proinflaminatpry; mediator of innate 
immunity, THl cytokine; requires cor 
simiulation wifli BL- 1 8 to induce IFN- 

g 


IL13 


Interleukin 1 3 


cytokines- 
chemokines- 
growth factors 


Inhibits inflaimnatory cytokine 

\ . . . 


IL18 


Interleukin 18 


cytokines- 
chemokines- 
growfli factors 


Promflarpnaatory, THl, innate and 
aquired irnmunity, promotes 
apoptosis, requires co-stunulation wifli 
IL-1 or IL-2 to induce THl cytokmes 
iiit-andNK-ceUs 


IL18BP 


IL-18 Binding 
Protem . 


cytokines- 
chemokines- 
growth factors 


jjiipjicmea in mniDiuoii oi early IJtll 
cytokine responses 


ILIA 


Interleukin 1, alpha 


f*vtnlrtnf*Q— 

chemokines- 

PTOWth "faptorQ 


i^oinflamniatory; cdnstifutively and 
indudCbly expnsssed in variety of cells. 
Gener^y cytosolic and released only 
diiring severe inflammatory disease 


ILIB 


Intetleukin 1, beta 


cytokines- 
chemokines- 
growth factors 


T^oinfl£unmatpiy;consti^ and 
inducibly expressed by many cell 
types, secreted 


ILIRI 


interleukm 1 
reenter, type I 


rccepLor 


AJsA: CD12 or ILIRIRA 


ILIRN 


Interleukin 1 receptor 
antagonist 


cytokines- 
chemokines- 
growth factors 


ILl receptor antagonist; 
Antiinflaoamatory; inhibits binding of 
IL-1 to IL-i receptor by binding to 
recpptor witbput ^tunulating IL-l-like 
actiSdty 




Interleukin 2 


cytokinesr- 
chemokines- 
growtfa factor 


T-ceU grow& factor, expressed by 
activated t-S^ls, regulates 
l;^jpli6eyte iictivation and 
diff^renidatidn apoptosis, 

vl^l'ijytoidiie^^^^ - .] - 


UA 


Interleukin 4 


cytoldnes- 
growth factors 


Antiiiifla?ifftTiafo T^iXZl suppresses 
pfoinflaniiiiatoyy cytokines, increases 
ej^pti^ioii of ll> IRN, regulates 
lymphckijlie 




Interleukin 6 
(interferon, beta 2) 


cytokines- 
cbeindkines- 
OTOwth f actnr<i ■ 


Pro- and alitiinflarnmatory activity, 
rI5E2cyt^^ 

. H(^6tc^ied System itod activation 
of innateries^ . 




Interleukin 8 


cytpkliies^ 
chemokm^^ 
girbwth factors 


PJoii^^ secondary 
liimktnniat 

signal ttansduction, ceU-ceU signals 
an^ojg^esiSr 5^ a wde 
variety of celiacs ; 


MMP3 


Matrix 

nietalloproteinase 3 


Proteinasef / 
Proteinase 
inhibitor ^ 


A|CA stromelyai; degrades ] \ 
fibroneciin, laniiri^n aiid gelktin [ 
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MMP9 


Matrix 

metalloproteiBase 9 


Proteinase/ 

Proteinase 

Inhibitor 


AKA gelatinase B; degrades 
extracellular matrix molecules, 
secreted by ILr8-stimulated 
neutrophils 


PLA2G7 


Phospholipase A2, 
groiQ) VH (platelet 
activating factor 
aeetylhydrolase, 
plasma) 


Enzyme/ 
Redox 


Platelet activatmg factor 


PLAU 


Platsminog^ 
activ^or/ urokinase 


Proteinase/ 

Proteinase 

mmbitor 


AKA uPA; cleaves plasminogen to 
plasrnin (a protease responsible for 

:nonsi>ecific extracellrilAr mafmY 
degradation) 


SERPINEl 


Serine (or cysteine) 
protease inhibitor, 
clade B (ovalbumin), 

member 1 


Protemase / 

Proteinase 

Miibitor 


Plasniinogenactivatorinhibitor-l / 
PAI-1 




SOD2 


superoxide dismutase 
2, mitochondiiai 


Oxidorediictase 


Enzyme that scavenges and destroys 
free radicals within mitochondria 


TAC3 


Tumor nedrosis factor 
receptor superf amily, 
member 13b 


cytokines- 
chemokines- 
growth factors 


T cell activating factor and calciimi 
cyclophilin modulator 


TIMPl 


tissue inhibitor of 
meiattoprotiemase l 


Proteinase / 

Proteinase 

Inhibitor 


Irreversibly binds and inhibits 

metallonrOteillACf^Q air^ti oe 

collagenase 


TLR2 


toll-like receptor 2 


cell sigiialing 
and activaction 


ntiediator of petidoglycan and 

linOtechoic acid itirhlOf^ CicmolltTtry 


TLR4 


toll-like receptor 4 


cell signaling 
^d activation 


niediator of ]J>S induced signalling 




Tumor nedrosis 
factor, alpha 


cytokines- 
chemoMnes- 
growth factors 


ProlTlflsiTnTTiJitnTV THHTI m«^/1-tofAc* Vk<-ko-f 
A 1 HiUcitm jr» xxiiy lUcHJjLAies nOSI 

response to bactOTal stixnuhis, . 
regulates ceU 3rowfli & diGFereiMation 




Tumor necrosis factor 
(Ug?uid) supeat^^ 
member 131) 


cytokdnes- 
chemokines- 
growth factors 


fi cell apHvAHrKr "fm^frvr T^NTP -fovn«lTr 






Tumor necrosis factor 
(Ugand} siupeif aniily , 
xnemberS 


cjrtokines- ' 
cnemokines- 
growth factors 


ligand for (p4P; expressed on the 

surface of T cell ^ Tt rpanlat<*Q a r**»U 

function by engagmg C3D40 on flie B 
cell surface 


TNFSM 


3)mior necrosis factor 
XUgmd) supjeaf^^^ 
.flifiinber^jS 


c3r^oldnes- 
chemokiQes- 
growth factors - 


AKAl?^^ forms antigen; 
transduces apoptotic signals into cells 


VEGF 


vctsctuar enuouiejiai 
growth factor 


cytokines- ; 
chemokines- 
growth factors 


Producted by monocytes 

'" - /• • . ■■ 




. mtoileukin 5 . 


Cytokines- 
chempkines- 
growth factors 


Eosinophil stimulatory factor; 
stimidates late B ceU differenti^on to 
secretionof Ifi ^ 


IRNA2 


interf^^n alpha 2 


Gytoldbies- 
chemoldnes-* 


in^iferpnpt^ * 
with antiviral effects 
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growth factors 



TREM-l 



TREMl 



Triggering 
Receptor 
Expressed on ^ 
Myeloid Cells 1 



Receptor / QoXL Signaling and 
Activatipn 



small inducible i Chemoldne 
cytoldmie subfamily B 



A CXC subfamily chemokine. 



SGYBIQ; 



member 10 



GSGR3/GP^ results in stimulation 
of monocytes, njatiural and T--ceIl 
migration, arid inodtd^on of adhesion 
molecule^^xpre^sion. SCYBlOis 
induced by IFNg and may be a key 



Caiemoldne (C^-G , >^ Oiemokin^ 
naotif) receptor 1 j receptor 



CCRl 



A member of the beta chemoldne 
receptor family (seven transmeinbrane \ 
pfbtein): Bind^ SCYAS/MIP-la, 
SCYiM>5lAlOT MCP-3, HCC-1, 2, 
and4,|mdlid^ Playsrolein 
'deriSiitic; cell^M to 

TTiflaTnTTiatinn: sites of 

monocytes, 



Cheiiioldnfe (C-C 
rnbtif) receptor 3 



iejceptor j 



.(Ebtaxin receptor) binds to Eotaxin, 
Eot^-S, MCP-3,"MCP-4, ' 



" CCR3 



^JI^iMs^^ intraceUular 

calcium flux. Alternative co-receptor 



Pimiarily a Tl^ cell cherixokine 



ipYolved in the acute 
cytokmei^ .CMff la) I I inflammatory state through the 

.polymol^hpnuclear tei^ A 
major HTV-suppressive factor 
^pM^ed W g^^^ T ceUs> 
is an HIV coreceptor as 



■rV:.'A- I Qrccegtpri . r^eptor J lyefl a^s^^^a^^^ 



TK I fi^^ cells <^ 
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1 . A method, for evaluating a biolbgicai conditioB of a sbbjeGf, based on a s^pie 
from the subject, comprising: 
5 deriving from the sample a profile data set, the profile data set includmg a 

, plurality of membei^. each member being a quantitative ibobas^ of the amount of k 
distinct RNA or protein constituent in a panel of constitn^ts selected so that 
me^tsurem^ df the constituents enables evahiation of the biologidal condition; aiid 

m deriving the profile data set, achieving such measure for ekch constiturat under 
lb m^easuren^t cohditipns that are substantially repeatable. 

2: A mettiod of providing ^ ind^x that is indicative of tter^^e of a subject, as to a 
; c on a sain|>ie j&om the subjiect, the meduxi comixrising: 

■ dOTvrng froHi the sample a profile data set, the profile data set including a 

plurality of meinbei^, ^ach member being a quantitative measure of the amount of a 
15 distinct RNA br protein constituent in a panel of constituents selected so that 

measurement of flie enables evaluation of the biological condition; and 

in deriving^the profile data set; achieving 

■'/..»-■ 

nie^uieinent ppndit^^ 

^ appljdng viaa^^^ the profile data set to an index function that pro\ddes a 
20 : „ inappm^ imtance of a profile data set into a single-valued measure of biological 

: rtk>n£lici^^ so as to produce an index peartinent to the biological condition of the subject 
3. A metbiicKi iaq^ to claim 1, Anther compiising in deriving the profile data set, 
-hr). iadh^^ eai^^cite^^^ tmder ol^;ks^ "wfaCTcIn 

T>> ifefiBka^^ of amplificatidil^^ substandally siInila)^ 

^ : A iBfejW^^ aw to claim 2, ifoither comprising in denying the {o^illle data set, 
achieving suc|i measiire for each constituent under measurement conditions wherein 
: of ^dQftpKfica^ for aD constitue^^ substantiaUy similar. 

^' A liadiiqd^pcord^ to cliaiiibs 2, con^pnsing p^ die in4!Eix a 

\? i V ^^^^^ index fimction, defemiined with respect to 4 r^^vaoat^j^ 

30, sdthat the index may be i 

6v^^^^^^ to claim 4> fdrdica^ ind^ a 

nomiative value of the index function, detemdned with respect to a relevant pofiliiation, 
so that the index may be interpreted in relation to the normative vahie. | 
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V ; 7. A method according to claim 5, Wherein providmg the norinative value includes 
constructing the index function so that tfie noimatiVe value is approxiinal^ly 1. 
8. A inetiiod according to claim (S, wherdin ptovidihg the normative value includes . 
cbhstracilng the indeX^ so that ibe udimatiVisi Vali^^^ is %^ro jcimately 0 and 

5 deviaffSns in . 
^ 9; ' A' nieihod aiccbf diiiijg to claim 5, wherein thb relevant populaticm has in connnon a 

property thai is at least one 6Fage gtoiip; gend^, eti^city, geograj^hic location, diet, 
^^^^ body mass, and 

•■■^^^ ^" cnvirohim^ 

■ TO io: A mcthoil according to claito 6i wli^rbin flie n^levant popiilatidn is has in conmion 
a property thai is at least one of age group, gender, ethiiicity, gebgraphic location, diet, 
4^:r 1 j^^^ cUnicid indicaLtof , toedicatiod^ ptiysicial activity^body mass, and 

'■^;-^i'-''>' ■ "eh5^irdhmt^^ ' ■ • 

i A method according to any of claims r to 16, vvhefeon efficiencies of 
15 amplification, expressed as a percent, for all constituents lie Withiii k rahge of 
ap^kbxihiSfb \ 

12. A meih6ii%c^ any of claims Ithrdugh lO, wherein efficiencies of * 

airipliiBcjrtittn; expfes^ed as a percent, for all dbnstitueiits lie vdi±dui'a tm^e of 
approximaitely 1 percent; ' ' - ' / T ' ' : 

^feohiific*^ fiir^^acai lids^ia; iJbefBcient of 

^^A'VaHlifiKm; flie's^Eanpte, tt^ than 



J- : ; that stf ^hM^I^^^ coefBcitairof v 

rt:-&:^TC : d&ivaMoh oFsnii^ tK^ ap^^ 3 percent. 

S't 15. A method according to claim 12, wM5feib'meai^irem are repeatable 

'% ' - > ^tii^thiifeSi^^ conMtt^^t iia5 a GG^^ oii repeated \ 

?>^vy ^4; / ; percent. 

; 30 4^ M^^ . ^ iierpkii^ inc^ at 

' ^ f 5^ ^lirt • m^&i&k aiclbi^rdii^ «rf1ci^iiais ^ tl^^^^ilj^ liO; ^iii^ii^fi^ p^anel has fewer ^ 
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18i A inethod according to claim 1 throu^ 10, wherein the biological condition being 
evaluated is with respect tp.a localized tisfsue of the subject and the sample is derived 
from tissue or fluid of a type distinct froin that of the localized tissue. 

19. A method according to any of claims 1 thrpijgh 10, wherein the biological 
5 condition is inflammation and the panel of constituents includes 

optionally at least three, four, five, six, seven, eight, nine or ten, of the constiturats of the 
loflammatiori Gene Expression Panel of Tabfe^^ 

20. A method acq[>rd^g to any of cl^ms 1 tl^^ 

condition is diabetes and the panel of constituents indudes at least two, and optionally at 
10 least threef, four, five, six, seyeii, eight, nine or t^ of the cppstituea^ts of the Diabetes 

GeneE3q[)ressio^Pan^lpf T<^^ ^ 

21. A method according to any of claims 1: throu;^ 10, whesdoa the biological 
condition is pros^te health or disease and the panel of constituents includes at least two, 
and optionally at least thr<^, four, five, six, seven, ^eight, mne or ten^ of the constituents of 

15 the Prostate Gene Expression Panel of Table s. 

22. A method according to any of claims 1 throng 10, wherein the biological 
condition is iBianifested in skin 2uid thb panel of constituentslncludes at least two, and 
Optionally at le?ist thre^, fom;, five, six, seven, eight, nine, or.ten, of the qonstituents of the 
Skin Response Gene Expression Panel of Table 4. 

20 23. A method accoi^diiig to ariy of claims l^tlurough 10, wherein the biological 

condifip^ is liver m^taboUsm and disease and the .panel of constitueQt3:m at least 

constituents of the Liver Metabolism and Disease Q^Or^pression of Table 5. 

^^^^^^^^^^^^ 2^^^^ A method apcordj^ 

25 . : Gon4itipn is yascidar suiid tfaepan^^l of ponstitue^ at 
V lea^ three, four, five, six, seypn, eight, runt or ten^r of the poipistituent^ of the Endothelial. 
GefteEsqpiessionPa^^ , ^ * ; 

^^.^^^^ 2^^^^^^ 

: . . cond^cp is abnorno^l dey elopm and t^e pane^l of constituents incliides at lesist 
constituents of the Cell Health and Apoptosis Gene Expn^on 7. 
condition is inflanomation and the panel jc^c^ia^ti^eat^^ .^1^^ IfWp, and ^ 



wo 03/040404 FCT/US62/36084 

98 

o^tidnally sat leiist th^ four, iBLve, six, seven, eight, lune or ten. Of tbe cohstitaents of the 
Cytokine Gene Expressibn Panel of Table 8. 

27. A naeihod according to any of claims 1 tjit>iigh lO, wherein the biological 
condition is inflanuxiatiQn and the panel of donstitiient^' mclndbs at leastiwo, and 
5 ojitionSliy at least tibiee,fc«ir, M^ cbiistituents of the 

TNF/ILl Inhibition G^TC 
^ 28. A infethod kcfeording to iany of cl^ums 1 thironigh 10^ wherein the biological 
condition is inflammation and the paiiel of constituents includes kt least two, and 
optionally at lekst thlie, four, five, six, severi, eight, niiie or ten, of the constituents of the 
10 Chemokine Gene Expression Panel of Table 10* 

29. A method according to any of claiins 1 through 10; wherein the biological 
condifibn is cancer and tbie p^el of cbnsfituferit^ includc^s a^^ two, and optionally at 
least three, four, five, six, seven, feip^t, nine or tfeii, of tiiie constitaents of ithe Breast 
Cancel Gfente lExpreisiSiOT 1^ 
15 30L A rnethdd accordiiig to any of clainis 1 thro^ wherein the biological 

conditioh IS ihJtectib^^ the pianel of con^titaehts includes at least two, and 

=^6ptioiially'af le^t thfte*- jftfi^^^ ^igjit, nine bir ten, of the constituents of ftp 

'^^ ^ 

^ 31c " ' A iEfcethod ttf proviii^ iiidicaLtive 6f the biblogicial state of a 

deriving from the samiplfe a^firsti^^ set iiichiding 

'•v'4 (i^^ni^niba^ of th^^anount of a . . 

^ ^ ^ -^di^in^ ^ 
W -[^^Rwi^ flii^^ fefljahufaktion ©e^e-l^cpressiGtePanrf of 3i^e 1 ; 

25 wherein, in deriving the first profile data set, such measure is pierform for each 

v;'^^ ' : of ;aniplification for 

applying vatees that pix>yides a 

, ; cQP^itiofi^, ,s[0 ;ais tapRod^ an inde^^^ei^ samph 

32. A method according to claim 3 i , wherein the panel includes ^ Ipst ihtte of flie. > 
constituents in the Infiaimnation Gene Expression Panel. 
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33. A method according to claim 3 1, wberein the panel include$ at least four of the 
constituents in the Inflammation Gerte Expression Panel. 

34. A method according to claim 3 1 , wherein the panel includes at least jfive of the 
constituents in the loflanunation Gene Expression Panel. 

5 35. A method according to claim 31, wherein die panel includes at leasts 
constituents in the Inflanimatipn Gene Expression Panel. 

36. A methoc) according to claim 31, wherein the panel 

constituents in the Inflarumation Gene Expression Panel. ^ 

37, A method according to claim 31, wherein the biolo^cal coiidition is an 
10 inflammatory condition. 

35. A method accordmg to dafan 

(i) thi^ mapping by the index fimctipn jjs fu^ based on an instance of a 
relevant baseline profile data set; and 

(ii) applying values from the first profile data set further includes applying values 
15 from a corresponding baseline profile data set from the sanae subject or firom a population 

of subjects or sainples with a similar or differc^^ 

39. A method according to cl^m 31, whereia^^^^ 

deviate from a normative value gen«:s^y upwardly in an instance of an increase in 
expi^ion of a constituent whose increase is associated with a^^ of inflanunation 

20 and also in an instance of a decrease in -expression cpnstituent-w^ is 
associated with an incireasiR nf itiflflrriTriftt inii ; , . / . . / 

40. Amethcki^a^ 

: ; ^ weij^-thei^^^ widi flie 

. : :^e^^ 

23 >.-|sflaiDinatiqn. • /J..-- r-^^.. 

> 41v meliiod acc^ constructed 

42. A method according to claim 39, wher^ the index ftmcliOn is oonstrticted. 

3d ' 43- ? Ari^^fflii>d 

Ijol t^eitn^^ il^dvi^ fttijtt^^^^ data 

sets in a data base associating profile data sets with diiucal aitd demographic 
data. ' 
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* . . .. . • 

44. A method acxiof ding to claim 31, wlief eiri the paliel includes at least one 
constituent that is associated with a specific 'injliauaiatory disease. 

45. A method according to daim 3J, wherein (i) the mapping by the index 
functipn is also based on an instance of at least one of demogmphic data and 

5 clinical data and (ii) applying values from the first profile data set also includes 
applying a set of values associate^ with at least one of demographic data and 
cliniical'd^ta..,. . . .. ..... ., 

46. A method according to daim 31, wherein a pprfion of deriving the first 
.profile data set is pecfonned at afirst locatipric^d applying the values from the 

10 first profile daita:Set is performed at a sejpond lpcation> and data associated with 
■ performing the portion of deriving t^ fiist prpfile data set communicated to 
the second loca:tion over a network to enable, at the second the 
values from the firist profile data set. V ^ ^ ; ^ 

47. A raethod according to clai^ 

15 simi of t^rms, eadh term beiiig a cpntrflbtution function of a meinber of the profile 
. -^dataset; :■' • 

48. A method according to diaim 4^^^ 

\ ^ p6Wer of theiStfe^^ i ? : , : : ; C ; ■ 

49. A methbd acGOrdmgio^ciab^ the 
207 ^^idtecfu^^ 

50. A infetJiPd ac^^ 
^ P : ; ie^ 

V V- set in<attdes at 

25 least four members corresponding M 

52. Am6tfi^a<xbi^^ 
^"^^^^ + 1/4{INFG) 

30 constituent 

53. . A metitiod of analyzing compliepc data asspdatad with a sample £rom A . 
subject for information pactinait to inflammation, the method comprising: 
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deriving a Gene Expression ProfBe for the sample, the Gene ETq^nression PcojBle 
being based on a Signature Panel for Inflammation; and 

using the Gene Expression ProjBle to determine a Gene Expression Ptofile 
TnftamThatory Index for ttie sample. 
5 54. Amelhodof moiutoringthebiolog^cdlc^ 
comprising: 

denidng a Gi^e depression I^fn 
&e sabjept, the Gene Expression Profile being based on a Signatord Panel for 
Inflzttmnatiioh; and 
lb forlbacbi of fh^ series of sia^^ 

Profile to determinie a Oeiie Bjqpressioti P^ 

55. A metitiod of detgnmi^ least biie of (i) an effectiyejdose of an agent to 
be administered to a subject and (ii) a schedule f or adnimistratibn 6f an agent to a 
subject, the method comprising: 

15 deriving a Gene Eiqpressionl^ 

"Expression Profiiebeing based on a Signature Panel for Tnflammatidn; 

using the Gene Expression Profile to determine a Gene Expression Profile 
fafiammatory Ipdex for the s 

using flie Gene E3q>ression Proj^elinifjlaTtimatory Index as an jBdicator in 
^^20 e^tablishuigatieasi : . 

56. A method of guiding a dfscis|i0];\ to qonjbh^^e or.mqd^ thecapy for a 
/WologiGal^^ ^ ^ 

f.::...^::.::.-^-'.::. 4eiiYingaQ<^ 

Expiession Profile being jtesed on a S 
25 using the Genq Expiessio^ 

57. A method of pr^dii^^ting change j^biolp ai^u^^ 
res?|lt of e^cpps^ 

, vderi^ 
3t) absenqe^^^ a^nt^ the first 
for Mlaxmnation; 
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deii'viiig a second Gene Expression Profile for a second sample from the subject 
in the presence of the agent, the second Gene Expression Profile being based on the same 
Signatdre Panel;' and 

using the^^jSrst and secb 

5 a ffirst Gene Expression Profile TnAjanirhaitdry Index aid a isecond Gene Expressibn Profile 
fnflammatdry ibidex> 
- 58. 'A mdiibd according to da^ 

' 59. A nieftiod according to daimi^, wheir fft^^aiinpot^ is iherapeutic. 

60. A methdd of evailimting a properly 

10 one of puiily, potency, quality, efficacy or ^ety, fK^ me^ doiriprising: 

deriving a first CSene Expression Profile frbm a saniple ifeflfecting exposure to the 
agent of (i) the sample, or (ii) a pbpufatioii of cells fibm which the sanq>lb is derived, or 
(iii) a subject iBrom which the sample is derived; 

using the Gene Expression Profile to determine la (^<&hb Ex|^ression Profile 
15 Brflamana 

usihg flib G^^e iBxi)resinon iPrbfilb ItifiiEmtimatofy Index in determining the 
prdp^tty. "■ ' , ^ : 

61. A meHiod, for evaluating a biol^ 

SMrtj^ ' ^ ■ ' 

26 • ' ' deriving i^m the sart finrt jprdM^^ d^ including 

* a plui^ty of members/each i^^ 

dij^et RNA or protein con^titueiiit in ai psiriel of coni^tii^hts s^iebt^ so th^^ 

prbducing^ calibrated pfofile get lor the jpain^I, %fiereiri each of the 

' •'^5 is a fOiictioh of a c6o^^ pPbfile data 

sdt and a c^^ dita^^fcir the ]^^^ wheran,each 

member of the baseline data set is a normative measure^ determined vi^fK'rbspect to'a 
' - ^ " iScn^^ i>anel, Afc 

calibrated profile data sit p^l^ifii ifi^aSfaie the sobjecL 

'!:^''^^irtpje- • :'• 

V?"^^ ' • ^ of indiciator 
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obtaining &om the ind^ 
RN As or proteins; 

deriving from ttie second sample a first profile data set, tbe first profile data set . 
including a plurality of members, each meiiiber being a quantitative measi^ of the . 
5 amount of a distinct RNA or protem constituent in a panel of constituents selected so that 
measurement of the constituents enables measurement of the bjiological condition; and 

producing a calibrated profile data set for the panel^ wh^iein each noember of the 
cafibrated profile data set is a function of a conresponding member of the first profile datia 
set and a corresponding. member of a baseline profile data set for the psaxel^ , wherein 
10 each member of tbe ba$^line data set is a nonnative measure, dpteimined with respect to a 
relevant population of subjects, of the amount of one of .the constitu^ts in the panel, the 
: cali]brated profile data set provid 
63* A mediod, for eralmting a biologic^ 
metitiod qoinprising: 
15 obtaining, from a target population of cells to which the agent has. been 

administered, a sample haying at least one of RNAs and proteins; 

deriving from the sample a first profile data set, the first profile data set includiag 
a plurali|^ of members, e^h member being a quantitative measure of the amount of a 
distinct RNA or protein constituent in a psmej of constituents sejlected so that 
20 mea^sii^^ of the constitue^ts enables measurement of the biologicsj condition; and 
producing a calibrated profiie d^ set for the^^^ wherein each member of the 
calibrated proi51e data set is a function of a coire^)0ndixig niembi^ of the first profile data 
. set fmd acorria^ 

: member of the basel^ deteannine^^ a 

. re^ of the mnpunt of one of the pon^ die panel, tiie 

calft>rated profile data set providing a ineasure of the biological condition as directed by 

64. Amethodacxx)rdirigtoia^^ 

30: 65^ A ixieti^ 

popiilation is has in conunon a ,pr(gp^ei^ ij^^t is at les^gp^^oi^^^ gender, 
. ,efltnia^# geog?^ loGatiQn> cKet, piedif:^ c3ti^ indicator^ 

medicatioTi, physical actiyity, body mass, ? 
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66. A method, for evaluating a tiiblogicai cOndMon of a subject, based on a 
sanipie iErom tihie subject, cdm^ 

denving from the satnple a first prbfile data set, tbe fikt profile daitaset incladiiig . 
a plurality of members, each member being a quantitadVe if^easure of of a 

y S distibttdt RNA or protfein constittierit in a panel of cpristitue^^^^^ so that 

• p-'-'^'- - wherein, i^^^^ . 
ctinstimkitbd& i^ conditibris where^ 

10 67. A method according to claim 66, whereiii the panel includes at least two, 
attd bpfibriaily 
coi^i^efiite of 

• 68; A iaa^thbd aiSxnciSUn^^ tp^any of clSiin^ ihibugh63, the panel including at 
' leaist tW6 of th^ conistitiients' of =the Iftflammatioh^ E^^ressipn Panel of Table 

15 1 and wherein, in deM^ipliig the fi^ performed 

for each cohstituertt boih tiride^ cbfidiliohs wherein spedLficity and efficiencies of 

amplification Mr c^ 

repeatabl^ ^bir^^iti 

69. Aiivet^ 
20 least three of the cbnstituimls of 

Table l^a^ 

perfoiinedioreac^^ 

jjr . leastfowof thecoitstituenfeof th^^^ 
ainplificationibraUconsakte^^ 



wo .03/040404 PCTA)S02/360a4 

106 

1 and wherein, in deriving the first profile data set, such measure is performed 
for each constituent both tinder conditions wherein specificity and efficiencies of 
amplification for all coiistituents are substantial^ 
repeatable conditions. 
5 A method according to any of daims 61 ti^ 

Jedst sbc of the cojisti 
andwher^ 
ead> constituent boife 

amplification for all constituents are substantially similar and under substantially 
^ 10 repeatable conditions. 

73. A method, for evaluattog the (effect on a biological condition by a first 
agent M relation to the effe^ 

obtammgi firom dSrs^^ igjdrSecond targdt ppptdations of cells to which the first and 
steond agents have been respectively administered, first arid second samples respectively, 
IS each isample bavin at least one of RT? A3 and prpteiBs; 
dCTiving firom the first sam^ 
second profile data set, the prpfile data sets each indnding a plurality of members, each 
member l>eing a quantitative measure of fho amount of a distinct RNA pr protein 
constituent iu a panel of constitaehts selected so that measuix^inrai^ ttip constituents 
2Q ^enables measurement of the biological ccmd^tion; and 

producing for ftie panel a first calibrated profile data set and a second profile data 

J set,vi4ie^^ : 
epiresponding member of the first proiSle data set add a bofreisponding in^^ of a 
baseline profile data set for ttie panel, where^ eabh tteriaiber of the baseline data set is a 

25 Qormafiye measure, determiued V^rith respc^ to a ireleyant jppptil^on of s of the 

amount of one of the co^ 

" ■ ' ^^ia^^^dkibcr^^o&^ 

wherein, in deriving flie fiist and isecond jv^^EQ^/djai^Wts^^cii^l^^ 
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repeatable coBdjitions. 

74. A method according to daim 73, wherein the first agent is a first dmg and 
the second agent is a seccyfid* drug. 

75. A mbthod according to daim 73^ Wherein the first agent is a drug and the ! 
5 - second agoit is a coTOf>Ie>:,ix\bcture. . 

, ' 76. .A method abcording to daim 74, wherein ihe first agent is a drug and tiie 
second agent is ^nutriceiiticaL' 

77: A iftethod of providing an index that is indicative of the inflammatory 
state of a subject based on a sample from the subject, the method comprising: 

10 * d^ti^gfrpm thesampteafirstproJ^^ 

a pimality of membeirs, each member being a quantitative measure of the amouat of a 
distitvot RNA or protein constituent in a panel of constituents, the panel including at least 
two of the constituents of the MQammatiojti Gene Expression Panel of Table 1 ; and 

applying values from the first profile data set to an index function that provides a 

15 mapping firom an itfst'ance of a profile data seLinto a single-v^ued measure of biological 
condititm, so "as to produce an index pertinent to the biological condition of the sample or 
the subject; 

whefdi ti5e ind^ fimction also uses data fipm a basel^ 
p^bl, TX^herein each membeof of tfie baseline data set is a norjmative measure, determined 
20 w&respect to axl&levSat popurfafion of subjec^^ of the amount of;one of the constituents 
inthe^l^^elj&nd ' ; ^ , ' 

n^^ure is petf drm^ for ^elf^b^tfll^ boOi under condii^ns^wheiein specificity arid 
f efiBcienqi^ of ai]p|>lr6i:'^^%^^iil^'a9]]^d^eiits ^4 subs^tia^ slinilar and under. 
25 sul^t^tiaH3r'itepea&bie£^^fl&l' ^ 
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ONO et al. CyM^ '^'^ ^^^^^ 
Circdl^tkiinu 



1,3, 16-18,65 



11-15. 19,67 
1. 18, 66 



Methods. 



19,67 
1, 18, 66 
3,vl9,67 
1, 18,66 

19, 67 



4* 



pnTftper dn cwmgantg arte l«^ed in the cont^miation of Box <^ ^ \ \ Seepatient- family annex. 



'AT (tocamentifefininfffteea^ ^^^ ^^^^ - ^^j^^i^^bbcijr.ttd^^ 

- ^ ^~ " L_ ^ 'ii^ , Mi wytrt^ptffi^iaf r*''h^ti*^ *g rbMBftd invenriai caoBC* be 

'BT caito appKcaiktt ar patent piABdM te «i ito tfae Imriiyftimar ^ ' tx^^d^bdl^wel^i^^ 

fitaWMi, tti6 pobficatifeii- date M oihe rclliitan €t-^i£btt $ 
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Materials and Mgthods. . 
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Box I Observations where certain claims were found unsearcliable (Continuation of Item 1 of Hrst sheet) 



This intecnatioDal rq>ort has not been established in reject of ceitafax datms under Article 17(2)(a) for the foJlovrang reasons: 
!• I. i OaimNos.: 

because diqfi^ate to salgectmattts' not reqo^ * ) 



I I QaimNos.: 

because diey xdatei to parts of the intetnailqittt iq^plidadbg^ do not cadaply die prescribed req^ements to 
such an extent that no meamr^iil inlfemational' setuch can be carried out^ sp^ecificaQy: 



3; : aaimHos,: ■, ^ ^ ■ . ? ' - : ' 

because they are d^endexit claims and are not drafted in accordance iwidi die second and iikd seuCeoces of Side 
6.4(a),: _ . _ . " - 



Box n Observations where unity of invention is taddr^ ((Zontinnation of item 2 of Grst sheet) 



This hilimaaticHi&l Searchipg Autfaonty found multiple invendons in this international s^licadon, as follows:/ 
Hease See Continuatioa Sheet 



As all required addidonal search fees were dmdy paid by Ihe applic^oit, t!us htfemadonal search report covjsrs all 
searchable claims. 

As aUseardiable claims coidd be searcdied without efiTortjusd^ing an ^ diisAnduttity ifidnotinyite 

payment of amy addidonal fee. 

I i As only some of the requited adcBdonal search fees were rimely pM hy ^ppliranf ^ this Tft^< y^*^"*»l cgaieh 
i^ortco vers only diose daims fhr in^ch fees weie paid, q>edfica!l^ 



No required additioDal search fees lyere timely paid by die s^licant. Ccniseqiiently , this infenrnadonai search r^poit 
. is restricted to the inveadaa first mentlaned in die claims; itis icovCTedby claims Nos.: 1» 3, 11^19, 66-67; 
. Qacludiqg S^pecJes Al and 

Bemarlt On Ftptest | | The adtfitional search, fees wsteaccooGpanied by die ^jplicant*^ 
I I No protest acc oinpanie d ihe payment of add i t i on a l search fees. 



FepoBLVCrnSAniO (condnnatian of first dieet(l)) (luly 1998) 



INTERNATIONAJL SEARCH REPORT 



PCTAJS02/36084 



BOX n. OBSERVATIONS WHERE lI^aTY OF INVENTION IS LACKING 

Tbis sppUcaikm contains the following inv^itions or groups of inventions ^w^ch. are not so linked as to fonn a single inventive 
concept under PCT Rule 13. 1. In order for aH inventions to be searched^ the appropriate ad(&tional search fees most be paid. 

Group I (daims 1-54, 66-<S7» and 77}» drawn to a meOiod for evaluating a bicdogical condition of a subject If this Group ^is elected* 
then tw of tfie below sonimatized spede election requireo^^ 

Chnoijp H <ciaim 55)/ 

Group III (daxm 56), dravvato Wniethodii^inetlibdof g^ tibert^* ' 

Group IV (claims 57-59), drawn to a method of predicting diange in a biolo^bal condition of a subject* 
Group V (daim 60), drawn to a method of evaluating a proper^ of the agent. 

Group VI (daims 61-62, 64-65, and 6^72), drawn to a method of evaluating a biological condidon of a subject via production of 
calibrated profile data sets. 

* Qiaap VD (daims 63, 64-65, and 68-72), drawn to a method of evaluating a biological conffition affected by an agmt. 

Group Vin (claims 73-76), drawn tb,a me&od for evaluating the ^ect on a biological condition by a fkst agent in zelatiEin to effect 
by a second agent. 

The inventions as listed as Qroups I-Vm do not relate to a single incentive concept utnd» PCT Ri^le 13. 1 because, they contain 
claims directed to different noethods which utilize different leactants and methodology steps, create different products and/or d&Cfermt 
results whidi do not state tb& same technical feature as stated und^ PCT Rule 15.2 and thus support this lack of unity. 

Thus, in summary, the inventions listed as Grocqps I-Vm axe joot so linked under PCT 13. 1 . 

This plication contains daims directed to more than one q>edes of the genmc haiventioa. These species are deemed; to lade niuQr of 
invention because diey are not so liokBd as to fcsm a sixiiglegeiiend inventive conc^tunder PCT Rule 13.1. .: - ^ 

i ■ * . 

m order for more than one spedes to be examined, the qipiopriate additioDal ^camioatian fees nnist .be paid. The specif are as 
foUovs: 

The daims inGroi:^ I indnde a first set of spede& directed to mettiods involvii^ not involving inifices (S^pecie Al, inrjhjffing claims 
1, 3, U-30, and 66-67) and involving indices (Specie Bl, iadu^g daims 2, 4-54, and 77). The daims in Gro^p I also hidnde a 
second set t)f ^ecies c&ected to biological conditioos wfudi are inflammation with the Inflammation Gene E3q>ressiQnPiatid of TaMe 
1 (^ecie A2), diabetes (Specie B2), prostate health or disease (Specie C2), manifested in skin (Specie D2), liver metabdism and 
disease (Specie E2), vascular <Specie F2), abnormal cdl devdopmeot specie G2), infbunmatioai with the Cytokine Gcaib EiqpxessiaQ 
Panel of Table 8 (Specie HZ), inflammation with tt» TNF/ ILl h^ition Gene Expression Pan^ of TaUe 9 (Spede IZ)v inflaznmadon 
with the C hem n k i n e Gene Ej^nesskni F^nd of TaHe 10 O^pede 12), caacex (Specie ]^), and infectious di^edse (Spedb:Ll).. 

Spedes from the first set are directed to method not ihvol\ing and involving indices whidi are different special tedmicd fdatures as 
the mediodQlogy steps ^ISer . ^edes ton tibe second set invdve Mdogical conditions tibat relate to deferent states of 91 bealfii widx 
dififctcnt genes ea^e ssln g thdr presenc e or absence wh Id i mak es tbem all dijfferent ^>€cial tedmical features. 

The invention-i^f Grcup I« ^pede Al(no index), and Spede A2 Cbfiammation widLdie lofiammatiQn G^ie EjqiressionPand of T^e 
1) will automatically be seardied. For any additional invention wUfam Groc^ I or in C^oi:^ fl-VHi to be searched, A^licants most 
pay an additional fee. Each additional inven^on search costs $210. If Appiicanls chose to dect any additional ^pedts (from both 
first and second sets) firom the first Groi^*, an addifinnal fee of $210.00 is required. As there are 2 (^^e A) * 12 (^iede B) 
co!abiiiationspossiUje;:tfaetreazeatoialQf2^ J:- .: 

FoimFCT/ISA/2l6 (second siieeO 9^ ■ } . k: '-f/ ■ ' ■■r;;r:^-; ^ 'y ' ' ' | 
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Thus, tbe cost of aU invenlions to be searclkBd witluii Grot^s I-VHl (induing tbe 24 mventions vddiinGroi^ I luth die first one , 
beiiKg me) axe (23 + 7) * $ZiO;00 = $6»3Q0. 
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y/ESTi'¥irB»4ED» BIOSIS^ CAPLUS» SCISHARCH, MEDIJNE; EMBASE seat<A^ bicdo^lcal ctm^dcm^^^ RNA, 
protein, panel, CQQStitoentSt data set, melfaod, spedficily, efGctency, ainpMcaticni, coeSicient of vaxmticm, tissue, inflaxmnatxon, 
genee^qpresshm - • ' e 
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